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Obsidian Hydration Analysis. 


Ifrom 


[that were characterized by X-ray fluorescence trace element analysis were also prepared for 
an hydration analysis but yieldedonly29measurab1erims^Altl^gh'W’e were able to successfully 
measure only 1 0 hydration rims on the^^^^^^rom^^^^^^^Bha^ere correlated with the 
this was not unexpected. this source has 

alwsy^eeiuather poor in the past projects. The|||||||||^^^|^^^Bsgeii^lly opaque and somewhat 
crystalline and visible hydration rims are often not present or are unreadable. 


The specimen slides are curated at the Northwest Research Obsidian Studies Laboratory under accession 
numbers 2003-06 and 2003-53. The results are reported in Table B-1 in the Appendix and are 
summarized in Table 3. Available hydration rate information is presented in Table 4, 



Table 4. Hydration rate iidfamiat ion reported in the lllcniiure for obsidian sources identilied in the current 
investigation. Table is contiiiued on following page. 
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Table 4 (coiitiiiLLcd). Hydration rate infomiEilion reported in the literature for obsidian sources identified in the 
current investigation. 
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Table A-1. Results of XRF Studies; Redmond Caves Vicinity Sites, Deschutes County, Oregon 


Trace Element Concentrations 


Ratios 


No. 

Catalog No. 


Zn 

Pb 

Rb 

Sr 

Y 

Zr 

Nb 

Ti 

Mn 

Ba Fe203^ 

Fe:Mn Fc:Ti 

1 

1-11932A 


53 

24 

149 

65 

43 

290 

17 

NM 

NM 

NM 

NM 

56-7 

45.9 




8 

4 

4 

9 

3 

7 

I 

NM 

NM 

?4M 

NM 



2 

M1932B 


48 

23 

131 

63 

43 

284 

19 

1450 

339 

NM 

1.78 

50,6 

38.8 



± 

7 

4 

4 

9 

3 

7 

1 

77 

46 

NM 

0.11 



3 

1-11932C 


49 

12 

121 

58 

39 

266 

17 

NM 

NM 

NM 

NM 

51.2 

48.9 



i 

8 

5 

4 

9 

3 

7 

1 

NM 

NM 

NM 

NM 



4 

I-11918D 


49 

15 

135 

61 

40 

277 

15 

1295 

410 

NM 

1.86 

42,9 

45.4 



± 

7 

4 

4 

9 

3 

7 

1 

77 

46 

NM 

0.11 



5 

1-11932E 


51 

19 

130 

66 

42 

275 

15 

1411 

330 

NM 

1,93 

56.4 

43.1 



± 

7 

4 

4 

9 

3 

7 

1 

77 

46 

NM 

0.11 



6 

M1922F 


67 

25 

138 

66 

44 

188 

8 

603 

298 

NM 

1.59 

52.5 

83.7 




7 

4 

4 

9 

3 

7 

1 

76 

46 

NM 

0.11 



7 

1-11939G 


61 

17 

141 

62 

41 

285 

16 

1283 

414 

?4M 

1.88 

42,8 

46.3 




7 

4 

4 

9 

3 

7 

1 

77 

46 

NM 

0.11 



8 

1-11939H 


40 

22 

142 

61 

41 

282 

18 

1215 

343 

NM 

1.59 

45.2 

41.7 




7 

4 

4 

9 

3 

7 

1 

77 

46 

NM 

0.11 



9 

1-1I925T 


53 

15 

123 

79 

40 

253 

11 

1249 

310 

984 

1.81 

57.0 

45.9 




7 

4 

4 

9 

3 

7 

1 

77 

46 

NM 

0,11 



10 

1-11932J 


33 

14 

77 

103 

17 

94 

8 

410 

209 

NM 

0.68 

16.4 

56,5 




7 

4 

4 

9 

3 

7 

1 

75 

46 

NM 

o.n 



11 

1-11925K 


55 

22 

129 

78 

39 

258 

12 

1168 

294 

948 

1.55 

52.2 

42.3 



db 

7 

4 

4 

9 

3 

7 

1 

77 

46 

NM 

0,11 



12 

U11939L 


48 

15 

135 

61 

41 

282 

16 

1273 

375 

NM 

1.91 

48,5 

47.3 



± 

7 

4 

4 

9 

3 

7 

1 

77 

46 

NM 

0.11 



13 

1-11918M 


45 

16 

141 

61 

40 

280 

17 

1205 

322 

NM 

1.77 

53.5 

46.6 



-fc 

7 

4 

4 

9 

3 

7 

1 

77 

46 

NM 

0.11 



14 

1-11939N 


55 

19 

146 

63 

40 

286 

17 

1362 

370 

NM 

2.01 

51.7 

46.5 




7 

4 

4 

9 

3 

7 

1 

77 

46 

NM 

O.ll 



15 

1-119390 


33 

11 

80 

no 

16 

98 

6 

536 

300 

NM 

0.89 

30.5 

55.1 



± 

7 

4 

4 

9 

3 

7 

1 

76 

46 

NM 

0.11 





All trace element values reported in parts per million; ± = analytical uncertainty estimate (in ppm). Iron content reported as weight percent oxide. 
N A “ Not available; ND = Not detected; NM = Not measured.; * = Small sample. 
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Table A-L Results of XRF Studies; 


Studies Laboratory 

Redmond Caves Vicinity Sites, Deschutes County, Oregon 


Site 


Specimen 

No. Catalog No. 


Trace Element Concentrations 


Ratios 


16 

17 

1$ 

19 

20 
21 
22 

23 

24 

25 

26 

27 

28 

29 

30 


1-11938P 
M19230 
1-II924R 
149^HS-1 
149^HS-1 
L49^HS03 


I49j 


1493 


|S04 
S05 
12-MA 
2-1-lB 
2-2-1A 
2-2-IB 
2-3-1A 
2-3-IB 
2-3-1C 


Zn 

Pb 

Rb 

Sr 

Y 

Zr 

Nb 

Ti 

Mn 

Ba Fc203^ 

Fc:Mn Fc:Ti 

56 

20 

139 

59 

44 

285 

16 

1206 

364 

NM 

1.81 

47.5 

47.3 

7 

4 

4 

9 

3 

7 

1 

77 

46 

NM 

0.11 



47 

19 

128 

79 

40 

261 

12 

1152 

325 

963 

1.75 

52.2 

48.0 

7 

4 

4 

9 

3 

7 

1 

77 

46 

NM 

0.11 



51 

15 

137 

58 

43 

288 

19 

1288 

473 

NM 

1.90 

37.3 

46.4 

7 

4 

4 

9 

3 

7 

1 

77 

46 

NM 

0.11 



64 

19 

135 

65 

40 

281 

18 

NM 

NM 

NM 

NM 

61.2 

38.9 

7 

4 

4 

9 

3 

7 

1 

NM 

NM 

NM 

NM 



59 

21 

137 

66 

40 

189 

9 

1204 

323 

NM 

1.68 

50.6 

44.3 

7 

4 

4 

9 

3 

7 

1 

77 

46 

NM 

0.11 



37 

17 

126 

78 

41 

257 

12 

1374 

321 

951 

1.86 

56.4 

42.8 

7 

4 

4 

9 

3 

7 

1 

77 

46 

NM 

0.11 



40 

17 

104 

45 

24 

123 

16 

820 

486 

NM 

0.69 

14.2 

28.5 

6 

4 

4 

9 

3 

7 

1 

76 

46 

NM 

0.11 



23 

10 

77 

106 

15 

99 

11 

NM 

NM 

NM 

NM 

37.3 

36.5 

8 

4 

4 

9 

3 

7 

1 

NM 

NM 

NM 

NM 



70 

19 

172 

70 

42 

215 

11 

769 

180 

NM 

0,94 

58.8 

40.3 

8 

5 

4 

9 

3 

7 

2 

76 

45 

NM 

0.11 



67 

23 

158 

67 

40 

204 

12 

536 

174 

NM 

0,74 

49,6 

46.7 

9 

5 

4 

9 

3 

7 

2 

75 

45 

NM 

0.11 



49 

22 

152 

63 

41 

208 

11 

896 

222 

NM 

1.25 

59.1 

45.0 

8 

4 

4 

9 

3 

7 

1 

76 

46 

NM 

0.11 



55 

16 

131 

58 

37 

200 

11 

1379 

280 

NM 

1.65 

58.5 

38.0 

7 

4 

4 

9 

3 

7 

1 

77 

46 

NM 

0,11 



27 

11 

S9 

120 

16 

104 

7 

464 

239 

NM 

0.76 

34.6 

55.5 

8 

4 

4 

9 

3 

7 

1 

75 

46 

NM 

0.11 



55 

22 

154 

71 

47 

298 

20 

NM 

NM 

NM 

NM 

55,7 

47.1 

8 

4 

4 

9 

3 

7 

1 

NM 

NM 

NM 

NM 



45 

18 

140 

60 

38 

204 

10 

703 

234 

NM 

1.17 

52,5 

54,1 

7 

4 

4 

9 

3 

7 

1 

76 

46 

NM 

0.11 




All trace element values reported in parts per million; ± = analytical uncertainty estimate (in ppm). Iron content reported as weight percent oxide. 
NA = Not available; ND = Not detected; NM = Not measured.; * = Small sample. 
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Table A-1. Results of XRF Studies: Redmond Caves Vicinity Sites, Deschutes County, Oregon 


Site 


Specimen 

No, Catalog No. 


Trace Element Concentrations 


Ratios 



Zn Pb Rb Sr Y Zr Nb Ti Mn Ba Fc203^ Fe:Mn Fe:Ti 


36 
± 7 

39 
± 7 

61 
-t 7 

53 
± 7 

49 
=k 8 
43 

± 1 
62 
± 8 

51 

± 1 

40 
± 8 

54 

± 8 
38 

± 8 

57 
± 7 

55 
± 9 

54 
± 7 

35 

± 8 


43 151 

4 4 


17 

4 

28 

4 

24 

4 

26 

4 

26 

4 


25 

4 

19 

5 

21 

4 

19 

4 


21 

5 

41 

4 

19 

4 


140 

4 

165 

4 

138 

4 

160 

4 

155 

4 


26 170 

4 4 


152 

4 

132 
4 

133 
4 

133 

4 


23 148 

4 4 


165 

4 

137 

4 

143 

4 


61 

9 

60 

9 

68 

9 

61 

9 

68 

9 

65 

9 


57 
9 

58 
9 

63 

9 

63 

9 

70 

9 

57 

9 


41 206 

3 7 

39 201 

3 7 

43 217 

3 7 

40 203 

3 7 

44 209 

3 7 

38 206 

3 7 


72 44 221 

9 3 7 

62 41 212 

9 3 7 


38 201 

3 7 

38 203 

3 7 

39 207 

3 7 

38 210 

3 7 

42 216 

3 7 

39 197 

3 7 


64 41 208 
9 3 7 


13 

1 


1 


1 


1 

11 

1 


1 


1 

11 

1 


925 

76 


13 928 


77 


12 1047 


77 


12 923 

1 77 

12 571 


76 
976 

77 


12 672 


76 


12 822 


1 

12 

1 


76 

853 

76 


10 1266 
1 77 

U 1427 
78 


965 

76 


11 NM 
2 NM 

11 1168 
1 77 

13 NM 
1 NM 


240 

46 

344 

46 

400 

46 

341 

46 

178 

46 

269 

46 

207 

46 

245 

46 

207 

46 

266 

46 

264 

46 

225 

46 

NM 

NM 

257 

46 

NM 

NM 


NM 

NM 

NM 

NM 

NM 

NM 

NM 

NM 

NM 

NM 

NM 

NM 

NM 

NM 

NM 

NM 

NM 

NM 

NM 

NM 

NM 

NM 

NM 

NM 

NM 

NM 

NM 

NM 

NM 

NM 


All trace element values reported in parts per million; ± = analytical uncertainty estimate (in ppm). Iron content reported as weight percent oxidi 
NA = Not available; ND = Not detected; NM = Not measured.; ♦ = Small sample. 
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Table A-1. Results of XRF Studies: Redmond Caves Vicinity Sites, Deschutes County, Oregon 


Specimen 



NA RGM-l ROM-1 


Trace Element Concentrations 


Ratios 


Zd 

Pb 

Rb 

Sr 

Y 

Zr 

Kb 

Ti 

Mn 

Ba Fe203^ 

Fe:Mn Fc:Ti 

41 

23 

149 

63 

39 

205 

11 

NM 

NM 

NM 

NM 

62.5 

31.9 

i 8 

4 

4 

9 

3 

7 

1 

NM 

NM 

NM 

NM 



52 

22 

147 

61 

44 

214 

11 

789 

208 

NM 

1.17 

60.1 

48.0 

J- 7 

4 

4 

9 

3 

7 

1 

76 

46 

NM 

0,11 



34 

23 

129 

59 

37 

200 

12 

1495 

279 

NM 

1,65 

58.8 

35,0 

± 8 

4 

4 

9 

3 

7 

1 

78 

46 

NM 

0,11 



57 

16 

151 

65 

41 

213 

9 

1062 

221 

NM 

1.24 

59.1 

37.7 

± 7 

4 

4 

9 

3 

7 

1 

77 

46 

NM 

0.11 



55 

24 

138 

63 

38 

208 

12 

1518 

259 

NM 

1,61 

62,7 

33.8 

7 

4 

4 

9 

3 

7 

1 

78 

46 

NM 

0.11 



46 

15 

134 

61 

38 

205 

10 

929 

220 

NM 

1.25 

60,0 

43.6 

it 7 

4 

4 

9 

3 

7 

1 

76 

46 

NM 

0.11 



45 

21 

156 

65 

41 

216 

10 

696 

178 

NM 

0,86 

55.1 

41.2 

± 8 

4 

4 

9 

3 

7 

1 

76 

45 

NM 

0.11 



47 

22 

142 

60 

37 

205 

12 

NM 

NM 

NM 

NM 

60.9 

55.2 

± 7 

4 

4 

9 

3 

7 

1 

NM 

NM 

NM 

NM 



33 

25 

155 

104 

26 

225 

10 

1596 

342 

NM 

1,80 

50.8 

35*7 

± 1 

4 

4 

9 

3 

7 

1 

77 

46 

NM 

0.11 





RGM-l Reference Standard 


Alt trace clcmenl values repotted in parts per million; ± - analytical uncertainty estimate (in ppm). Iron content reported as weight percent oxide. 
NA = Not available; ND = Not detected; NM = Not measured.; * = Small sample* 
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Table B-1. Obsidian Hydration Results and Sample Provenience; 


Redmond Caves Vicinity Sites, Deschutes County, Oregon 


Site 


Specimen 

No. 


Catalog No. 


1 

l-n932A 

2 

M1932B 

3 

1-I1932C 

4 

1-11918D 

5 

M1932E 

6 

M1922F 

7 

1-11939G 

% 

1-I1939H 

9 

1-119251 

10 

M1932J 

11 

1-11925K 

12 

M1939L 

13 

1-11918M 

14 

1-11939N 

15 

1-119390 

16 

1-11938P 

17 

1-11923Q 

18 

1.11924R 

19 

1495-RCl-S-l 

20 

1495-RC7-S-1 

21 

1495-RC-IS03 

22 

1495-RC-1S04 

23 

1495-RC-IS05 


Unit Depth Type"" 


ISource 


Hydration Rims 

Rim I Rim 2 


Comments 


NArt NA 

NM + NM 

CNR(ci7su!line) 

2.2± 

0.0 

NM+NM 

- 

2.U 

0.1 

NM + NM 

Same rim on HKE 

2.6 i 

0.1 

nm + nm 

WEA 

3.2± 

0.1 

NM + NM 

- 

2.0± 

0.1 

NM + NM 

- 

2A± 

0,1 

NM+ NM 

Same rim on BRE 

2.1 + 

0.0 

NM+NM 

- 

2.6± 

0.1 

NM+NM 

Same rim on BRE 

2.2 i 

0.1 

NM+NM 

Same rim on BRE 

2.1± 

O.J 

NM + NM 

Same rim on BRE 

2.0 ± 

0.1 

NM + NM 

Same rim on BRE 

2.0± 

O.l 

NM + NM 

Same rim on BRE 

2,1 + 

0.1 

NM+NM 

- 

2.0+ 

0.1 

NM + NM 

- 

2.1 + 

0,1 

NM+NM 

DFV 

2.4+ 

o.l 

NM+NM 

- 

3.1 + 

0,1 

NM+ NM 

- 

NM+ NM 

NM + NM 

- 

NM+NM 

NM+ NM 

- 

NM+NM 

NM ± NM 


NM+ NM 

NM ± NM 

- 

NM+NM 

NM+NM 



ee text for explanation of comment abbreviations 
NA = Not Available; NM = Not Measured; ♦ = Small sample 
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Northwest Research Obsidian Studies Laboratory 

Table B-1. Obsidian Hydration Results and Sample Provenience: 


Site 


Specimen 

No, 


Redmond Caves Vicinity Sites, Deschutes County^ Oregon 

Hydration Rims 


Catalog No. 


Unit Depth 


24 


TP2 

0-lC 1 

25 


TP 2 

0^10 1 

26 

^■-2-2-1A 

TP2 

10-20 1 

27 


TP2 

10-20 1 

2g 

^■-2-3-1A 

TP2 

20-30 1 

29 

^^-2-3-IB 

TP2 

20-30 1 

30 

^^2-3-1C 

TP2 

20-30 1 

31 

^^2-3-10 

TP2 

20-30 

32 

^K2-3-IE 

TP2 

20-30 1 

33 

IF 

TP 2 

20-30 

34 

^■2-3-10 

TP2 

20-30 

35 


TP2 

20-30 

36 

^■2^-2A 

TP2 

30-40 

37 

^H2-4-2B 

TP2 

3040 

38 


TP2 

40-50 

39 

^HI'MA 

TP 1 

0-5 

40 

^Hi-]-I3 

TP 1 

0-5 

1 


TPl 

0-5 

\ 

^■t-2-lA 

T?1 

5-10 

1 


TP 1 

5-10 

1 44 

^■U3-1A 

TP 1 

0-15 

1 


TP 1 

0-15 

\ 

^■m^IA 

TP 1 

15-20 


' See text for cxplonauon of commciu abbrc^latiofu 
NA = Not Available; NM Not Measured; * = Small sample 


Rim 1 

Rim 2 

ComjiieiUs^ 

NA± NA 

NM ± NM 

UKR 

NA:^ KA 

NM^tNM 

UNR 

NA+ NA 

NM ± NM 

UNR; approx. 5.4 microns 

4.8 ± 0.1 

NM±NM 

DFV 

3.1-c 0.1 

KM±NM 

~ 

^ 3.2d: O.l 

NM+ NM 

- 

5.4i 0.1 

NMi NM 

- 

4.9=:: 0,1 

NM + NM 

PAT; DFV 

NA± NA 

NM+ NM 

UNR 

5,U 0.1 

NM± NM 

PAT; DFV 

5.43: 0.1 

NM:S:NM 

- 

5.1 ± O.l 

NM+ NM 

- 

5 2 ± 0.0 

NM+NM 

DFV 

5.0+ 0.1 

NM + NM 

- 

5.0+ O.l 

NM+ NM 

- 

NAi: NA 

NMxNM 

LTNR 

NA3. NA 

NMiNM 

UNR 

NA± NA 

KM± NM 

UNR 

1 NA± NA 

NMzt NM 

UNR 

1 NA± KA 

NM+ NM 

UNR 

1 KA± NA 

NM ± NM 

UNR 

1 NAi NA 

NM ± NM 

UNR 

1 NAx NA 

NM = NM 

PAT; NW 
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Northwest Research Obsidian Studies Laboratory 

Table B-1. Obsidian Hydrarion Results and Sample Provenience: Redmond Caves Vicinity Sites, Deschutes County, Oregon 


Site 


Specimen 

No. 



Catalog No. 


Unit Depth 


1-4-lB 

TP 1 

15-20 

2-1-1A 

TP2 

0-5 

24^1B 

TP2 

0-5 

24.1C 

TP2 

0-5 

2^2*1A 

TP2 

5-10 

2-2-lB 

TP2 

5-10 

2-3-1 

TP2 

10-15 


ource 



Hydration Rims 

Rim 1 Rim 2 


Comments 


NA± NA 

NM±NM 

PAT; IJNR 

NAl NA 

NMiNM 

UNR 

NAi NA 

NM = NM 

UNR; approx. 5.2 microns 

NA^ NA 

NM i NM 

PAT;NVH 

NAi NA 

NM = NM 

NVH 

NA± NA 

NMxNM 

UNR; approx. 5.2 microns 

5.3± 0.1 

NM±NM 

DFV 


® See text for explanation of comment abbreviations 
NA - Not Available; NM = Not Measured; * = Small sample 
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Abbreviations and Definitions Used in the Comments Column 


All hydration rim measurements are recorded in microns, 

BEV - (Beveled). Artifact morphology or cut conliguration resulted in a beveled thin section edge. 

BRE - (BREak), The thin section cut was made across a broken edge of the artifact. Resulting hydration 
measurements may reveal when the artifact was broken, relative to its time of manufacture. 

DES - (DEStroyed). The artifact or flake was destroyed in the process of thin section preparation* This sometimes 
occurs during the preparation of extremely small items, such as pressure flakes. 

DFV - (Diffusion Front Vague). The diffusion front, or the visual boundary between hydrated and unhydrated 
portions of the specimen, are poorly defined. This can result in less precise measurements than can be obtained from 
sharply demarcated diffusion fronts. The technician must often estimate the hydration boundary because a vague 
diffusion front often appears as a relatively thick, dark line or a gradation in color or brightness between hydrated 
and unhydrated layers, 

DIS - (Discontinuous). A discontinuous or interrupted hydration rind was observed on the thin section. 

HV - (Highly Variable)* The hydration rind exhibits variable thickness along continuous surfaces* This variability 
can occur with very well- defined bands as well as those with irregular or vague diffusion fronts. 

IRR - (IRRcgular)* The surfaces of the thin section (the outer surfaces of the artifact) are uneven and measurement is 
difficult* 

ISO - (1 Surface Only)* Hydration was observed on only one surface or side of the thin section. 

NOT - (NOT obsidian). Petrographic characteristics of the artifact or obsidian specimen indicate that the specimen is 
not obsidian, 

NVH - (No Visible Hydration), No hydration rind was observed on one or more surfaces of the specimen* This does 
not mean that hydration is absent, only that hydration was not observed* Hydration rinds smaller than one micron 
often are not bircfringenl and thus cannot be seen by optical microscopy* ”NVH'* may be reported for the 
manufacture surface of a tool while a hydration measurement is reported for another surface, e,g. a remnant ventral 
flake surface* 

OPA - (OPAque)* The specimen is too opaque for measurement and cannot be fiirlhcr reduced in thickness* 

PAT - (PATinated), This description is usually noted when there is a problem in measuring the thickness of the 
hydration rind, and refers to the unmagnified surface characteristics of the artifact, possibly indicating the source of 
the measurement problem. Only extreme patination is normally noted, 

REC - (RECut). More than one thin section was prepared from an archaeological specimen* Multiple thin sections 
arc made if preparation quality on the initial specimen is suspect or obviously poor* Additional thin sections may 
also be prepared if it is pej ceived tliat more infbnmlion concerning an artifact’s manufacture or use can be obtained. 

UNR - (UNReadable), The optical quality of the hydration rind is so poor that accurate measurement is not possible* 
Poor thin section preparation is not a cause* 

WEA - (WEAthered), The artifact surfiice appears to be damaged by wind erosion or other mechanical action* 
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Chapter 1 - tolroAjctmn 


CHAPTER 1; INTRODUCTION 

This document represents th^oi^h interim report of a muiti-year project that involves 
archaeological investigations ofa^^^Hparcelofpublic land administered by the Bureau of 
Land Management and located^^Hm^^^^^of Redmond, Oregon (Figures 1.1 and 1.2). 
The Bureau of Land ManagementanotiieCityof^dmond have entered into a collaborative 
agreement to manage the parcel as a public park. Currently undeveloped, the parcel contains five 
lava tube caves and a network of unmaintained dirt roads for access. Archaeological resources 
are known to exist both inside and outside of the caves (Fagan 1998, Helzer 2004; 2003; 2002). 
The caves, along with the natural vegetation, draw the interest of local hikers, bird watchers, rock 
collectors, and nature lovers. A managed park should encourage more of this type of public use 
and discourage unwanted activities, such as vandalism and trash dumping. 
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Redmond Caves Arubjeolo gic al Projcul: Spnny 200 4 



Figure 1.2. Location of Redmond Caves Plwject Area. 
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Chanter 1 - Introduction 


The archaeological investigations required under federal laws before the proposed 
development takes place are being conducted by the State Museum of Anthropology in 
conjunction with the UO Field Studies Center in Bend. Previous archaeological studies at the 
Redmond Caves parcel include excavations in tw'o caves, conducted by Robert Heizer in 1941, 
and a reconnaissance survey conducted by Archaeological Investigations Northwest (AINW) for 
the Redmond Caves Master Plan {Fagan 1998). 



Figure 1.3. Proposed development for the Redmond Caves Project (Master Plan 1998). 
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Eedmond Caves Archaeological Project: Soring 2004 


The Redmond Caves Archaeological Project is conceived of as a multi^e^^mgram 
designed to identify and evaluate the archaeological resources found within them^^parcel. 
The investigations will be conducted as part of a University of Oregon class entitled “Field 
Studies in Archaeology” (ANTH 408), which meets fall and spring terms and is offered through 
the UO Field Studies Center in Bend, Oregon. This work will guide planning by designating 
areas where visitor enhancements might be made without damaging cultural resources, by 
identifying measures for protecting significant resources, and by developing a body of knowledge 
on the nature of archaeological resources for public interpretation and education. 


As the Redmond Caves Archaeological Project will be on-going (i.e,, conducted in 
separate phases over several years), this report provides a summary of the work conducted by the 
University of Oregon Fieldwork in Archaeology class for spring tern, 20()^* Work during this 
phase of the project was focused on subsurface probing of a newly discovered site outside the 
caves and testing outside the moud^f^veBPigure 1.4). Obsidian hydration and sourcing 
were also conducted on collected^^^Hacm are represented in the current report. 



Figure 1.4. University of Oregon students working in the field at Redmond Caves Parcel, 
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Chapter 2 - Background and Previous Archaeolo^cal Work 


CHAPTER 2; BACKGROUND AND PREVIOUS ARCHAEOLOGICAL WORK 


The Redmond Caves parcel lies within the northwestern area of the High 

Lava Plains, in close proximity to the Deschutes River Basin and on the southern extension of the 
Columbia Basin physiographic province (Figure 2.1). This region also represents a zone of 
cultural transition between the southern Columbia Plateau and the northern Great Basin. 

Redmond Caves, and the associated sites outside the caves, are located in the heart of this cultural 
and geographic transition zone and most likely will reflect these cultural uses and patterns 
observed from ethnographic and archaeological records. 



Figure 2.1. Physiographic and geologic provinces of Oregon and Washington, 
showing location of Redmond Caves vicinity. (Franklin and Dymess 1988). 
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Redmond Caves Archaeological Project: Soring 2Q04 


The area can be characterized as a semi-arid zone with a continental temperature regime 
and it is heavily influenced by the Cascade Range. The plain slopes gradually to the north as part 
of the Deschutes River drainage and is one of the southern portions of the greater Columbia River 
Plateau (Franklin and Dymess 1988). Most secondary streams in the area are ephemeral because 
of scant precipitation and porous bedrock. Summers are hot and diy. Average annual 
precipitation in the area is 12 inches. The porous volcanic structure of much of the drainage 
allows precipitation to percolate downward into the substrata and emerges as springs, thus 
providing a relatively constant source of water, giving the Deschutes a semi-consistent flow of 
water (Lebow et al. 1990). Elevation of the Redmond Caves averages 3,050 ft. 


Vegetation of the parcel consists primarily of scattered juniper 
sagebras^./4/'re/KMifl tridentata), and rabbitbrush {Chrysothamnus nauseosus). 

^^^^^^^lants such as Great Basin wild lye (Elymiis cineretis), biscuit root (Lomatamcmibyi), 
and sand lily ( Leucocrimm montanum) were observed in the area this spring . 


2002-2004 Archaeological Investigations 

The University of Oregon Fieldwork in Archaeology class began investigations at the 
Redmond Ca^^^^l in the fall of2002. Of particular focus during that term was a pedestrian 
survey of the^^^^^arccl, the mapping of sites and isolated finds, subsurface testing in the area 
of the pro posed parking lot and visitors center, subsurface testing in one site, analysis of collected 
^^^^^review of archaeological work previously conducted, and analysis of^^^^f^oilected 
in the caves by Robert Heizer in 1941. 


Archaeological investigations at the Redmond Caves parcel for fall term 2002 included a 
pedestrian survey (in which sites and isolated finds were identifiedand mapped), subsurface 
testing in the proposed parking lot area, subsurface testing in site^^|and analysis of 
recovered from the caves by Robert Heizer in 1941. The survew 



le temporary site numbers given to 

the sites identified in fall 2002. Subsequently, trinomial site numbers have been issued by the 
State Historic Preservation Office in Salem, Oregon. Although there are several references to the 
temporary site names, the permanent site numbers will be the primary designation used to discuss 
the sites in this report. 



Twenty 50x50 cm probes were excavated in the location of the proposed parking lot and 
visitors’ center. No archaeological resources were encountered on the surface during survey, and 
no cultural remains were identified in the subsurface testing. 
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CliaL-)!^-^ Backgro un d and Previous Archticolojiical Work 



Figure 2.2. Sketch map of Redmond Caves Parcel; sites and 
isolates identified fall 2002. Site size not to scale. 


from Redmond Caves excavated by Robert Heizer in 1941, which are housed at 



the ihwiMiy < ov( ii n Inmi wilinn Hw ( .iv 

(1941) point to multi-use activities, further invesQgaiions continue in order to better assess U 
archaeological components both within the caves and in the sites recorded outside the caves. 


caves by Heizer 
assess the 
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Redmond C.-aves Archaeolot’i.cal FroiccL: Surina 2004 
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Chapter 3 - Fieldwork 


CHAPTER 3: FIELDWORK 


University of Oregon students conducted fielt^md^^he Redmond Caves parcel during 
the spring term of 2004. A previously unrecorded sit^^^^^vas idej^ied and inve^^^^^or 
subsurface deposits and site boundaries. Testing at the mouth of Cave^suggests that^^^^^ 
deposits in and near the caves are substantially deeper than deposits associated with sites outside 
the caves. 



Awaiting State Trinomial Designation) 


Site^^^is located along a main roadway o^h^etoond Caves BLM parcel that runs 
in a north-south direction near the mouths of Caves ^^^^^^Figure 3.1). The site had not 
been previously identified during recent investigations at the parcel. Students of the spring 2004 
class discovered the site while casually walking along the road on the first day of field 



Figure 3.1. Map of Redmond Caves parcel, showing site locations. 
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Red mond Ca ves Arohaeoloigical Project: Spring 2004 








Chapter 3 - Fieldwork 



The site encompasses an area of 1060 sq. meters, including the road which is extremely 
compacted from vehicle use and where bedrock is extruding on the surface in several places. 
Vegetation at the site is consistent with that observed at other sites on the parcel, specifically low 
sagebrush, grasses, and a few scattered juniper trees. Ground visibility at the site was good given 
the sparse vegetation and sandy surface (Figure 3.6). 


Probes were initially spaced at 10 meter intervals in order to assess the archaeological 

3 )elow the surface. Further probing at 5 meter intervals was conducted in areas where 
vere presentan^ier^M a need to collect more data for a more thorough 
ding (il I i n that location. A t otal of 28 probes measuring 



features were identified at the site. 




The northern edge of^^|is located approximately 40 meters Sum the mouth of Cave 
Probes 10,26,27, and 28 were exc avated in or^ to assess whet her 1 



No further archaeological investi^tions are recommended bh 
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Redmond Caves Archaeological Project: Sprin g 20Q4_ 



Positive probes are shown in red. 
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Chapter 3 - Fieldworlc 



Figure 3.6. View to the north of| 


showing locations of I 


3 n the 


surface along edge of road. 


Probe 


Probe 

2 ~ 


Probe 
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Table 3.1. Results of Probes frar 
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Tabic 3.1 (uoiU.X Rcsulte of Probui> from 
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Chapter 3 - Fiel dwork 


Probe 

10 


Probe 

11 


Probe 

12 


Probe 

13 


Probe 

14 


Probe 

15 
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Redmond Ca ves Archaeoloiiical t^ro icct : Sonnit 2004 


16 


Probe 

17 


^ 0 ^ 

IIS 


19 


20 


Probe 

21 


Probe 

22 


Table 3.1 (cont.). Results of Probes fro: 
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C'tiankT y - li'ieldwork 


Tabic 3.1 (cont.). Results of Probes from 
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Redmond Caves Afchaeoloeical Project: Spring 2004 



Spring term excavations at the mouth of with two 50x50 cm probes placed 

on either side of the main path descending into the depression in front of the cave. Prohe 1 was 
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Chapter 3 - Fieldwork 



Figure 3.8. UO students excavating Cav^jjjP'Pl, view to the west. 
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Chapter 3 - Fieldwork 
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Figure 3.11, Chart showing the fixquency ofl 


Cav^Unit 1, 
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Chanter 4 - Special Studies 


chapter 4: SPECIAL STUDIES 

the Redmond Caves Archaeological Project have beei^^ected to a 
variety of analytical studies in order to enhance our understanding of the^^^^Keposits in the 
area. These studies include obsidian sourcing, obsidian hydration, and debitage analysis. An 
overview of these special studies and the current results are presented below. 


Obsidian Sourcing 


Obsidian, a common toolstone utilized by indigenous people in the west, has the potential 
to provide archaeologists with valuable insights regarding procurement strategies, migration, and 
trade. The analytical technique of X-ray fluorescence measures the trace element characteristics 
in obsidian specimens, making it possible to identify the parent source from which the stone 
originated. Skinner (2002) notes that while most obsidian sources are quite homogenous, the 
composition of trace elements in obsidian varies from source to sotirce. Therefore, if the trace 
elements of a geologic source are known, obsidian artifacts recovered from archaeological sites 
can be correlated with known sources. 




;eologic source 


Seven geochemical source groups, six of which were correlated with known geologic 


sources, were identified amon 


the 


cimens from the Redmond Caves site 


F 


[See Figure 4.2 for a 'hP- ' 


map of the location of these source^ relation to the Redmond Caves. The most predominant 
obsidian^^Hfrom the Redmond Caves Archaeological Project is 
epresented by 60% of the specimens. The second most predominant source 
at 21%. The remaining four sources range between 1% and 9% of the sample 

(Figure 4.1). 




Redmond Caves Amhacolopjcal Pnyujt: Spring 2004 


Tiible 4.1. Redmond Caves 


IsubmiUetl for obsidian analysis to date. 


Specimen No, 


Description 


_H 


1-11932 A 


1-11932 B 

1-11932 C 

1-11918 D 

1-11932 E 

M1922 F 

1-11939 G 

1-11939 H 

1-11925 I 

1-11932 J 

1-11925 K 

1-11939 L 

1-11918 M 

1-11939 N 

1-11939 0 

1-11938 P 

1-11923 Q 




1 



1 


1 


hS-1 


liolatefl 


hS03 


US04 


US05 


12-1-1 A 


1495- 


12-1-1 B 


1495- 


12-2-1 A 


Comments 1 


r Heizer Collection f 

1 Heizer Collectioa 1 

1 Heizer Collection 1 

1 Heizer Collection 1 

1 Heizer Collection 1 

1 Heizer Collection 1 

1 Heizer Collection 1 

1 Heizer Colleeiion 1 

1 Heizer Collection 1 

1 Heizer Colteciion 1 

1 Heizer Collection 1 

1 Heizer Collection I 

1 Heizer Collection 1 

1 Heizer Collection 1 

1 Heizer Collection I 

1 Heizer Collection 1 

1 Heizer Collection I 

1 ikizer Collection I 


iSuriace 


Surface 


Surface 


Surface 

Surface 


rest pit 2,0-10 cm 


[icfilpit 2, 0-10 cm 


rest pit 2,10-20 cm 


1495- 


12-2-1 B 


rest pit 2, 10-20 cm 


Source 


Uim Results 


NM-J:NM 

2.2i 0.0 

b.iiO.i 

2.6=t 0.1 

3.2±0.1 

2.0±0.1 

2.4± 0.1 

2.H 0.0 

2.6± 0.1 

2.2±0.1 

2.1±0.1 

2.0± 0.1 

2.0± 0.1 

p.liO.l 

2.0± 0.1 

2.H0.1 

2.4± 0.1 

3.U0.1 


NM 


;NM 


\MI NM 

NMI NM 
I NM± NM 


XM± NM 
XM± NM 

XMj: NM 

■4,8± 0.1 


26 






































































































































copier 4 - Special Studies 


Table 4.1 (cont}- Redmond Cave^ 


pub mitted for obsidian analysis to date. 


Specimen No. 


1495J 


1495J 

1495 ] 

I495J 

14^ 

1495 ] 

I 495 J 

1495] 

1495] 

1495] 

I495J 


[2-3-1 

A 1 

2-3-1 

B 

2-3-1 

c 

2-3-1 

D 

2-3-1 

E 

2-3-1 

F 


p-3-1 G 

[2-3-1 H 

[2-4-2 A 

[2-4-2 B 

I2-5-I 



[1-1-1 a 1 

1-1-1 B 

1-1-1 C 

1-2-1 A 

1-2-1 B 

1-3-1 A 

1-3-1 B 

1-4-1 A 

1-4-1 B 

2-1-1 A 

2-1-1 B 

2-1-1 C 

2-2-1 A 

2-2-1 B 


12-3-1 


iPl-i-lA 


I Pl-l-lB 
Pl-l-lC 


157H 


IPI-I-ID 


Comments 

Test pit 2 , 20-30 cm 
l est pit 2 , 20-30 cm 
Test pit 2, 20-30 cm 
Test pit 2,20-30 cm 
Test pit 2, 20-30 cm 

Test pit 2, 20-30 cm 

Test pit 2, 20-30 cm 

Test pit 2 , 20-30 cm 
Test pit 2,30-40 cm 
Test pit 2,30-40 cm 
Test pit 2,30-40 cm 


Test pit 1,0-5 cm 
Test pit 1, 0-5 cm 
Test pit 1,0-5 cm 
Test pit 1, 5-10 cm 
Test pit 1,5-10 cm 
Test pit 1,0-15 cm 
Test pit 1,0-15 cm 
Test pit 1, 15-20 cm 
Test pit 1,15-20 cm 
Test pit 2,0-5 cm 
Test pit 2,0-5 cm 
Test pit 2,0-5 cm 
Test pit 2, 5-10 cm 
Test pit 2, 5-10 cm 
Test pit 2,10-15 cm 


Probe 1,0-10 cm 
Probe 1,0-10 cm 
Probe 1,0-10 cm 
Probe 1,0-10 cm 



Rim Results 


3.1i:0.1 
3.2± 0.1 
5.4± 0.1 


4.94 0.1 


NM±NM 


5.1±0.1 


5.4:t0.1 

5.U0.1 
5.24 0.1 
5.04 0.1 
5.0±0.1 



NM4NM 



NlVfctNM 

NM±NM 

NM± NM 

NM4NM 

NM±NM 

NM±NM 

NM± NM 

NM4NM 

NM4NM 

NM4NM 

NM4NM 

NM4NM 

NM± NM 

5.33=0.1 


l4.2± 0.0 

l4.4±0.1 

l3.0±0.1 

|i.93;0.1 
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Table 4.1(cont.)- Redmond Caves 


Specimen 
1571 


No. 


Description 


iubmitted for obsidian analysis to date. 


P1-2-1A 


1571J 


|Pl-2-lB 1 

P1-2.1C 

PM-1 

P2-1-1 

P3-4-1 

P5-1-1 

te-1 

P7-1.1A 

P7-1.1B 

P7-1.1C 

P8-5-1 

P10-2-1 

PI 1-4-1 

P12-1-1 

P12-2-1 

P12-3-1 

P13-1-1 


1-4-1 


1571 

1571 

1571 

1571 

1571 

1571 

1571 

1571 

1571 

1571 

1571 

1571 

1571 


ll-l-l-A 


11-2-1-A 


1-2-1-B 


1-2-1-C 


11-2-1-D 


11-2-1-E 


1-2-1-F 


1-2-1-G 


11-2-1-H 


11-3-1-A 


ll-3-l-B 


h-3-l-C 


11-3-1-D 



1S71H1-3-1-E 


1 TPl 

30-40 

cm 1 

1 TPl 

0-10 cm 1 

1 TPl 

10-20 

cm 1 

1 TPl 

10-20 

cm 1 

1 TPl 

10-20 

cm 1 

1 TPl 

10-20 

cm 1 

1 TPl 

10-20 

cm 1 

1 TPl 

10-20 

cm 1 

1 TPl 

10-20 

cm 1 

1 TPl 

10-20 

cm 1 

1 TPl 

20-30 

cm 1 

1 TPl 

20-30 

cm 1 

1 TPl 

20-30 

cm 1 

1 TPl 

20-30 

cm 1 

1 TPl 

20-30 

cm 1 



Rim Results 

l2.8± 0.1 

l3.0±0.1 

l3.5±0.1 

Is.OiO.l 

l3.3± 0.0 

l3.3±0.1 

l3.9±0.1 

I 3 . 94 :0.1 

l3.2±0.1 

l3.3±0.1 

l3.8±0.1 

l3.3±0.1 

Ina±na 

|3.3±0.1 

l3.3±0.1 

l4.1±0.1 

13.0db 0.1 

|4.4± 0.1 


1 3.7±0.1 

1 3.7±0.1 

1 3.6± 0.1 

1 3.5± 0.1 

1 3.5± 0.1 

1 3.5±0.1 

1 3.4±0.1 

1 3.6±0.1 

|3.5±0.1 1 

1 3.7±0.1 

1 2.8± 0.1 

1 3.0±0.1 

1 3.0±0.1 

1 2.9± 0.1 

1 3.3±0.1 
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Chapter 4 Special Studies 


Table 4.1 (cont.). Redmond Caves| 


submitted for obsidian analysis to date. 


Specimen No. 

157iMi3Tf’ 


Description 


1571 

1571 

' 1571 

1571 

1571 

1571 

1571 

1571 

1571 

1571 

1571 

1571 

1571 

1571 

1571 

1571 

1571 

1571 

1571 

1571 

1571 

1571 

1571 

1571 

1571 

1571 

1571 

1571 

1571 

'1571 

1571 

" 157^ 

1571 


11-4-2-A 

[ 1 - 4 - 2 -B 

I1-4-2.C 

I14-2-D 

I14-2-E 

I 14 - 2 -F 

I 14 - 2 -G 

I 14 - 2 -H 

I14-2-I 

1-5-1-A 
ll-5-l-B 
1-5-1-C 
1-5-1-D 
[l-5-l-E~ 

1-5-1-F 

I 1 - 5 -I-G 

[i-6-l-A 

[ 1 - 6 -l-B 

[ 1 - 6 -l-C 

[ 1 - 6 -l-D 

[ 1-6 I E 

[ 1 - 6 -I-F 

[ 1 - 7 - 1 -A 

[ 1 - 7 -I-B 

[ 1 - 7 -l-C 

I 1 - 7 -I-D 

[ 1 - 7 -l-E 

[ 1 - 7 -l-F 

[ 1 - 8 -l-A 

[ 1 - 8 - 1 -B 

[ 1 - 8 -l-C 

[ 1 - 8 - 1 -D 

I 1 - 8 -I-E 


Comments 


TPl 

20-30 

cm 

TPl 

30-40" 

cm 

TPI 

30-40 

cm 

TPl 

30-40 

cm 

‘ TPl 

30-40 

cm 

TPl 

3040 

cm 

TPl 

3040 

cm 

TPl 

3040 

cm 

TPl 

3040 

cm 

’ TPl 

3040 

cm 

TPl 

40-50 

cm 

TPl 

40-50 

cm 

TPl 

40-50 

cm 

TPl 

40-50 

cm 

TPl 

40-50 

cm 

TPl 

40-50 

cm 

TPl 

40-50 

cm 

TPl 

50-60 

cm 

TPl 

50-60 

cm 

TPl 

50-60 

cm 

TPl 

50-60 

cm 

TPl 

50-60 

cm 

TPl 

50-60 

cm 

TPl 

60-70 

cm 

TPl 

60-70 

cm 

TPl 

60-70 

cm 

TPl 

60-70 

cm 

TPl 

60-70 

cm 

TPl 

60-70 

cm 

TPl 

70-80 

cm 

TPl 

70-80 

cm 

TPl 

70-80 

cm 

TPl 

70-80 

cm 

TPl 

70-80 

cm 





3.0±OT 

3.0±0T 

2.9:t 0.0 

33± 0.1 

3.5± 0.1 

2.7± 0.1 

3.0±0.1 

3.2i0.1 

3.2±0.1 

2.84:0.1 

3.7±0.1 

2.8±0.1 

3.0±0.1 

ZA±0A 

2J± OJ 

3.01:0.1 

3.21:0.1 

2.6i0.1 

2.8±0.1 

2.3± 0.1 

NA 

3.0± 0.1 

NA 

3.0± 0.1 
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Table 4.1 (cont,), Redmond Caves | 


submitted 


Specimen No. 

Ts-i-g 


157l| 

1571 

1571 

1571 

1571 

"l571 

1571 

1571 

1571 

1571 

1571 

1571 

1571 

1571 


1-8-1-F 

l-S-l-H 

1-9-2-A 

1-9-2-B 

1-9-2-C 

1-9-2-D 

1-9-2-E 

L 9 - 2 -F 

a-9-2-G 

tt-lM-A 

1-11-1-A 

U-ll-l-B 

U-ll-l-C 



analysis to date. 


Comments 


Itpi 

70-80 cm 1 

TPl 

70-80 cm 

TPl 

70-80 cm 

TPl 

80-90 cm 

TPl 

80-90 cm 

TPl 

80-90 cm 

TPl 

80-90 cm 

TPl 

80-90 cm 

TPl 

80-90 cm 

TPl 

80-90 cm 

TPl 

90-l00cni 

TPl 

!00-110cni 

TPl 

100-110 cm 

TPl 

100-110 era 



Rim Results 


2.4± 0.1 

NA 

p.CthO.l 

NA 

p.0± 0.1 

2.6± 0.1 

2.1±0.1 

2.7* 0.1 

2.31:0.1 

3.21:0.1 

2,0±0.l 

2.9± 0.1 

2.7±0.I 

1 3M 0.1 



Figure 4.1. Graph showingthe percentages of obsidian sources 
represented by ^jRedmond Caves specimens. 


















































































Chapter 4 - Special Studies 




Figure 4.2. Location of geochernica^o^ces represented b>^Hobsidian specimens 


from ("ave B^Test Pit 1 


3 t Redmond Caves (Appendix). 
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Redmond Caves Archaeological Project: Spring 2004 



Ifrom the Redmond Caves 


A larger sample of geochemically analyzed obsidian^J 
parcel is necessary in order to interpret the significance of the somjc^ivggi^|iT|||ejTt|^^^ 
30th within and across sites on the parcel. 



Further ^lalvsi^nu^ 

also be conducted on the variation of results between cave and non-cave sites. Only 
from within the caves have been analyzed thus far. Geochemical characterization of 
recovered from within the caves is necessary to better address the relationship of cave vs. non¬ 
cave sites in the area. 
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Obsidian Hydration 

Obsidian hydration is a dating technique known to archaeologists for at least four decades 
(Friedman and Smith 1960). It is based on the principle that atmospheric water diffuses into the 
surface and interior of the natural volcanic glass. This action produces a visible rim that can be 
viewed and measured with the aid of a microscope. Specimens are prepared on a thin-section 
slide and the thickness of the “hydration rind” is measured and recorded. These measurements 
produce evidence of relative dates, with thicker hydration rinds suggesting older dates. However, 
the hydration rates are known to vary with obsidian source material (Skinner 2002), therefore it is 
essential to perform X-ray fluorescence analysis to determine the source of the material in order 
to interpret the significance of the hydration reading for any given specimen. 

Hydration rates are influenced by variables such as chemical composition, temperature, 
water vapor pressure, and soil alkalinity (Skinner 2002). Calibration of hydration rates must then 
be developed with consideration of physiographic region, climate, and geologic source material. 

^^^^^^^Hkbsidian samples from Cave^E'Pl (35DS173) were sent to Northwest 
Research Obsidian Studies Laboratory in Corvallis, Oregon in the spring of2004 (Appendix) for 
obsidian hydration analysis. these samples produced readable hydration rinds. 

Hydration rim readings range from 2.1-3.7 (Appendix). The significance of these results will be 
evident as research continues on the Redmond Caves Archeological Project. As the number of 
samples increase for this project and as radiocarbon dates associated with subsurface deposits 
become available, statistical analyses of the hydration results should contribute to our emerging 
understanding of the dates of prehistoric occupation in the area. These results may also be 
compared and combined with similar hydration studies from other sites in Central Oregon and 
lead to the development and refinement of regional hydration rates. Such studies have the 
potential to contribute significantly to our understanding of the archaeology of Central Oregon as 
a whole. 


Debitage Analysis 



Flake class consists of four different debitage categories: complete flake, broken flake, 
flake fragment, and debris. A complete flake is a flake in which the striking platfonn (point of 
applied force) is present and the margins are intact (not broken). A broken flake contains the 
platform, but the margins are broken. A flake fragment is a flake in which the platform is 
missing. Debitage that exhibits no discemable single interior surface is classified as debris. 
Sullivan and Rosen (1985) argue that high proportions of broken flakes and flake fragments in an 
assemblage suggest that flaked tool manufacture occurred at the site, while high proportions of 
complete fragments and debris suggest core reduction. 

The amount of cortex on each piece of debitage is used to determine whether a flake is 
categorized as a primary, secondary, or interior flake. A primary flake contains 90 - 100% of 
cortical material on the dorsal surface. The dorsal surface of a secondary flake contains a lesser 
percentage of cortex; while no cortex is present on an interior flake. Size categorizations were 
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determined by placing the flakes in a series of concentric rings measuring 0.5 cm, 1 cm, 2 cm, 3 
cm, 4 cm and 5 cm. 



Future studies at the Redmond Caves 
iits from within the caves. Analysis on 
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Size (cm) 

x<0.5 

0.5<x<1.0 

1.0 <x <2.0 

2.0 <x<3.0 

3.0 <x <4.0 

Total 


Size (cm) 

x<0.5 

0.5<x<1.0 

1.0<x<2.0 

2.0<x<3.0 1 

3.0<x<4.0 

Total 1 



Figure 4.3 Results & 

CavelTPl 
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Size (cm) 1 


x<0.5 J 

0.5 <x 

< 1.0 

1.0 <x 

<2.0 

2.0 < X 

<3.0 

3.0 <x 

<4.0 

Total 




Percentage by Type/Size (cm) 

Size (cm) 

■■ 

x<0.5 

0.5 <x < 1.0 

1.0 < X < 2.0 

2.0<x<3.0 

3.0<x<4.0 _ 

Total 


Figure 4.4. Results of^^^^^nalysis 
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Ghapta: S Conclusion 


CHAPTERS: CONCLUSION 


This report represents the completion of the fourth term of a multi-year project in which 
University of Oregon students, under the guidance of the staff at the Oregon Slate Museum of 
Anthropology, engage in archaeological research at Redmond Caves. The work is being 
conducted for the City of Redmondandtte Bureau of Land Management, who are engaged in a 
collaborative effort to develop the parcel into a city managed park. Students 

involved in this project are enrolled in the Archaeology Field Studies class (ANTH 408) in Bend. 
The course is offered in the fall and spring terms; each term is divided into fieldwork and 
laboratory analysis (Figures 5.1 and 5.2). 



The first year of archaeological investigations at the Redmond Caves parcel (fall term 
2002 and spring term 2003) included a pedestrian survey (in which sites and isolated finds were 
ide ntiticd a nd mapped), subsurface testing in the proposed parking lot area, subsurface testing in 
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the fall term of 2003 iiin;ludBd_thee^a valion of probes in sites 

l(ienerally, sediment deposits 

were stiailow at ihesc .sites and no ciiltiira I iciitures were jdemitied. No fifliher archaeological 
investigations are recommended at these locations. Fieldwork also included the mapping of the 
interior of two caves, Cave^nd CavcJ These maps will aid in planning the sampling strategy 
for excavations within the caves. 




caves 


of2004 involved the discovery and testing of an eighth site outside the caves 
is located along the dirt roadway leading f rom the south entrance of the parcel to 
Twenty-eight probes were excavated in this site. 

The site is similar to the other sites which have been investigated outside the 


No further arthaeologicar investigations are recommended at this locafion. 



Figure 5.2. University of Oregon students conducting laboratory work associated with the 
Redmond Caves Archaeological Project. 



nas produced hydration rinds that 
range from 2.3 - 3.7 microns. As more specimen-s are collected and analyzed, comparative 


Obsidian studies were also conducted o 
fluorescence was performed on obsidia 
Laboratory in Corvallis, Oregon, 
dctocled at Ihc Redmond Caves 


from the Redmond Caves sites. X-ray 
Research Obsidian 
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Chapter 5 Cnnclusicn 


studies with other sites in central Oregon and the development of hydration rates for the region 
wnll be possible. Thus, obsidian studies associated with this project have the potential to 
substantially enhance our understanding of human trade, migration, and settlement patterns of the 
past. 


Plans for the third year of fieldwork for Redmond Caves Archaeological Project include 
continued mapping of the cave interiors and beginning the investigations of archaeological 
resources wnthin the caves, 'fbese activities will lake place with close consultation with the 
Bureau of Land Management and the City of Redmond. 
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X-RAY Fluorescence Analysis and Obsidian Hydrado^leasurement of 
Artifact Obsidian from Sitesf^H^^^ 

Redmond Caves, Deschutes Counfy^I^on 
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X-Ray Fluorescepce Analysis and Obsldlaa Hydration Measurement of 


Artifact Obsidian from 


tedmond Cave$» Deschutes County^ Oregon 


Craig E. Skinner and Jennifer J. Thatcher 

Northwest Research Obsidian Studies Laboratory 

|Redmond Caves, Desch\ites County, Oregon, were 
submitted for energy dispersive X-ray fluorescence trace element provenance analysis. The specimens 
were also processed for hydration rim measurements- The samples were prepared and analyzed at the 
Northwest Research Obsidian Studies Laboratory under the accession number 2004-54* 

Analytical Methods 

X-Ray Fluorescence Analysis* Nondestructive trace element analysis of the samples was completed 
using a Spectrace 5000 energy dispersive X-ray fluorescence spectrometer, The system is equipped with 
a Si(Li) detector with a resolution of 155 eV FHWM for 5.9 keV X-rays (at 1000 counts per second) in an 
area 30 mm^. Signals from the spectrometer are amplified and filtered by a time variant pulse processor 
and sent to a 100 MHZ Wilkinson type analog-to-digital converter. The X-ray tube employed is a 
Bremsstrahlung type, with a rhodium target, and 5 mil Be window. The tube is driven by a 50 kV 1 mA 
high voltage power supply, providing a voltage range of 4 to 50 kV* For the elements Zn, Ga, Rb, Sr, Y, 
Zr, Nb, Th, and Pb that are reported m Table A-l, we analyzed the collection with a collimator installed 
and used a 45 kV tube voltage setting and 0.60 mA tube current setting. 

The diagnostic trace element values used to characterize the samples are compared directly to those for 
known obsidian sources reported in the literature and with unpublished trac^^n^^ data collected 
through analysis of geologic source samples (Northwest Research 2004a). correlated to a 

parent obsidian source (or geochemical source group) if diagnostic trace element values fall within about 
two standard deviations of the analytical uncertainty of the known upper and lower limits of chemical 
variability recorded for the source* Occasionally, visual attrioutes are used to corroborate the source 
assignments although sources are never assigned solely on the basis of megascopic characteristics. 

Obsidian Hydration Analysis, An appropriate section of selected for hydration slide 

preparation* Two parallel cuts are made into the edge of the^^^|u?ng a lapidary saw equigoe^^th 
4-inch diameter diamond-impregnated *004'' thick blades. The resultant cross-section of the 
{approximately one miUimeter thick) is removed and mounted on a petrographic microscope slide with 
Lakeside thermoplastic cement and is then ground Do a final thickness of 30-50 microns. 

The prepared slide is measured using an Olympus BHT petrographic microscope filled with a filar screw 
micrometer eyepiece. When a clearly defined hydration layer is identified, the section is centered in the 
field of view to minimize parallax effects. Four rim measurements are typically recorded for each 
or cKammed surface. Hydration rinds smaller than one micron often cannot be resolved by optical^^^" 
microscopy. Hydration thicknesses are reported to the nearest 0.1 ^im and represent the mean value for 
all readings. Standard deviation values for each measured surface indicate the vanability for 
hydration thickness measurements recorded for each specimen, [t is important to note that these values 
reflect only the reading uncertainty of the rim values and do not take into account the resolution 
limitations of the microscope or other sources of uncertainly that enter into the formation of hydration 
rims. 


Ibsidianl 


Ifrom 
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Addilioiial details about specific aualylical mctliods and procedures used for the analysis of the elements 
reported in Table A-1 and the preparation and measurement of hydration rims are available at the 
Nordiwest Research Obsidian Studies I .-aboratory World Wide Web site at y^^w\^:-.oh\idianIab.(:ofn 
(Northwest Research 2004a). 


Results of Analysis 

X-Ray Fluorescence Analysis. Five geochemical o^dian sotimesjb^ of wdiich were correlated with 
known geologic sources, w^ere identified among the^^^bsidiar^^^^Hthat were eharaetenzed by X-ray 
fluorescence analysis. 'I'he locations of tJrc site and the idcntifie^obsioian sources are shown in Figure 1. 
Analytical results are presented in Table A-1 in the Appendix and are summarized in Table 1 and 
Figure 2. Additional descriptive information about the obsidian sources may be found at 
www..'iourc{^cataiog.cofn (Norciwest Research 2004b). 


Tciblc J. Summary of results of trace clement studies of anifacts. 
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Figure 2* Scatterplot of strontium (Sr) plotted versus zirconium (Zr) for all analyze 



bsidianl 


were characterized and examined for hydration rims in an 
earlier investigation (Skinner and Thatcher 2003), Although the obsidian source procurement pattern that 
was observed in the 2003 study was similar to that of tlie current investigation, the population of 
hydration rim width measurements appears to be slightly smaller in the 2003 study. 
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Obsidian Ilydralion Analysis. All were ch|r^tenzcd by X-ray lluorcsccnce 

analysis w'ere prepared for obsidian hydration analysis and yieldct^^measurahlc rims. The spceimen 
slides arc cnraied al the Norihvvcsl Research. Obsidian Studies Laboratory under accession number 
2004-54. d'he results are reported in Table H-1 in the Appendix and are summarized in Table 2. 

Table 2. Summary of results of obsidian hydration analysis of I 
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Table A-1, Results of XRF Studies: 



boratory 

Redmond Caves, Deschutes County, Oregon 


Site 


Specimen 

No. Catalog No. 


Trace lilement Concentrations 


Ratios 


Zn Pb Rb Sr Y Zr Nb Ti Mn Ba Fe203^ Fc:Mn Fe:Ti Oeocheniical Source 



NM 

±\V 

\M 
± NM 

\M 

±NM 

NM 
± NM 

NM 

±NM 

NM 
± NM 

NM 
± NM 

NM 
± NM 

NM 

±NM 

NM 

±NM 

NM 

±NM 

NM 

±NM 

NM 
± NM 

NM 

±NM 

NM 

=bNM 

NM 

iNM 


NM 

NNT 

NM 

NM 

NM 

NM 

NM 

NM 

NM 

NM 

NM 

NM 

NM 

NM 

NM 

NM 

NM 

NM 

NM 

NM 

NM 

NM 

NM 

NM 

NM 

NM 

N.M 

NM 

NM 

NM 

NM 

NM 


112 

4 

151 

A 

135 
A 

134 

A 

148 
A 

136 
A 

149 
4 

160 

4 

145 

4 

161 

4 

150 
4 

170 

4 

166 

4 

160 

4 

163 

4 

190 

5 


69 39 240 

9 3 7 

69 48 295 

9 3 7 

61 42 275 

9 3 7 

56 41 275 

9 3 7 

66 42 296 

9 3 7 


57 

9 


72 

9 

77 

9 

74 

9 

80 

9 

74 

9 


41 272 

3 7 


67 47 294 

9 3 7 

74 41 274 

9 3 7 

87 43 260 

9 3 7 

73 46 303 

9 3 7 

66 45 293 

9 3 7 


48 303 

3 7 

46 309 

3 7 

44 298 

3 7 

41 289 

3 7 

49 313 

3 7 


13 NM 
1 NM 

16 NM 
1 NM 

17 NM 
1 NM 

17 NM 
I NM 

17 NM 
1 NM 

16 NM 
1 NM 


15 

I 


NM 

NM 


18 NM 
2 NM 

14 NM 
2 NM 

18 NM 
2 NM 

16 NM 

1 NM 

16 NM 

2 NM 

18 NM 
2 NM 

17 NM 
2 NM 

17 NM 
2 NM 

24 NM 
2 NM 


NM 

NM 

NM 

NM 

NM 

NM 

NM 

NM 

NM 

NM 

NM 

NM 

NM 

NM 

NM 

NM 

NM 

NM 

NM 

NM 

NM 

NM 

NM 

NM 

NM 

NM 

NM 

NM 

NM 

NM 

NM 

NM 


886 

33 

NM 

NM 

NM 

NM 

NM 

NM 

NM 

NM 

NM 

NM 

NM 

NM 

NM 

NM 

NM 

NM 

NM 

NM 

NM 

NM 

NM 

NM 

NM 

NM 

NM 

NM 

NM 

NM 

NM 

NM 


NM 

NM 

NM 

NM 

NM 

NM 

NM 

NM 

NM 

NM 

NM 

NM 

NM 

NM 

NM 

NM 

NM 

NM 

NM 

NM 

NM 

NM 

NM 

NM 

NM 

NM 

NM 

NM 

NM 

NM 

NM 

NM 


48.1 32.4 

NM NM 

NM NM 

NM NM 

NM NM 

NM NM 

NM NM 

NM NM 

47,0 46.8 

NM NM 

NM NM 

NM NM 

NM NM 

NM NM 

NM NM 

NM N.M 



All trace element values reported in parts per million; i - analytical uncertainty cstirnaic (in ppm). Iron content reported as weight percent oxide. 
NA = Not a\"ailablc; ND - Not detected; NM “ Not measured.; * - Small sample. 
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Table A-1. Results of XRF Studies: Redmond Caves, Deschutes County, Oregon 


Site 


Specimen 

No, Catalog No> 


Trace Element Concentrations 


Ratios 


Zn Pb Rb Sr Y Zr Nb Ti Mn Ba Fe203^ Fe:Mn Fe:Ti Geochemical Source 


17 

18 

19 

20 
21 
22 
22 

24 

25 

26 

27 

28 
29 
20 

31 

32 


15711 


13711 


157tl 


137!l 


13711 


15711 


13711 


13711 


13711 


13711 


13711 


13711 


13711 


13711 


13711 


13711 


U 2*A 


-4.2-B 




■4 2-D 


1-4-2 E 


U-2-F 


U 2-G 


M-2-H 


- 4-24 


1-5-1-A 


-5-l-B 


k-5-l-C 


3 1-D 


l-S-l-E 


■5-l-F 


1-5-l-G 


NM NM 
±NM NM 

NM NM 
±NM NM 

NM NM 
±NM NM 

NM NM 
±NM NM 

NM NM 
±NM NM 

NM NM 
±NM NM 

NM NM 
±NM NM 

NM NM 
±NM NM 

NM NM 
i:NM NM 

NM NM 
±NM NM 

NM NM 
±NM NM 

NM NM 
iNM NM 

NM NM 
NM 

NM NM 
ANM NM 

NM NM 
:tNM NM 

NM NM 
±NM NM 


132 
4 

155 

4 

172 

4 

171 

4 

161 

4 

155 

4 

144 

4 

164 

4 

148 

4 

139 

4 

133 
4 

142 

4 

142 
4 

143 
4 

100 

4 

174 

4 


83 

9 

68 

9 

88 

9 

78 

9 

71 
9 

73 

9 

91 

9 

65 
9 

66 
9 

64 

9 

64 
9 

87 

9 

65 
9 

67 

9 

123 

9 

72 
9 


43 
3 

49 

3 

29 

3 

47 

3 

45 
3 

44 
3 

41 

3 

45 
3 

41 
3 

40 
3 

42 
3 

46 
3 

41 

3 

44 

3 

15 

3 

46 
3 


265 

7 

293 

7 

217 

7 

306 
7 

302 

7 

298 

7 

270 

7 

288 

7 

296 

7 

285 

7 

275 

7 

270 

7 

285 

7 

285 

7 

104 

7 

307 
7 


11 

2 

19 

1 

8 

2 

21 

2 

16 

2 

16 

2 

11 

2 

17 
2 

18 
1 

16 

1 

17 

1 

15 
2 

16 

1 

16 

1 

6 

1 

21 

2 


NM NM 
NM NM 

NM NM 
NM NM 

NM NM 
NM NM 

NM NM 
NM NM 

NM NM 
NM NM 

NM NM 
NM NM 

NM NM 
NM NM 

NM NM 
NM NM 

NM NM 
NM NM 

NM NM 
NM NM 

NM NM 
NM NM 

NM NM 
NM NM 

NM NM 
NM NM 

NM NM 
NM NM 

NM NM 
NM NM 

NM NM 
NM NM 


800 

34 

NM 

NM 

NM 

NM 

NM 

NM 

NM 

NM 

NM 

NM 

NM 

NM 

NM 

NM 

NM 

NM 

NM 

NM 

NM 

NM 

808 

34 

NM 

NM 

NM 

NM 

NM 

NM 

NM 

NM 


NM 

NM 


54.8 46.5 


NM NM NM 

NM 

NM 51.3 37.7 

NM 

NM NM NM 

NM 

NM NM NM 

NM 

NM NM NM 

NM 

NM 56.6 43.4 

NM 

NM NM NM 

NM 

NM NM NM 

NM 

NM NM NM 

NM 

NM NM NM 

NM 


NM 

NM 


50.3 46.7 


NM NM NM 

NM 

NM NM NM 

NM 

NM NM NM 

NM 

NM NM NM 

NM 


All trace element values reported in parts per million; ± * analytical uncertainty esdinate (in ppm). Iron content reported as weight percent oxide. 
NA = available; ND = Not detected; NM = Not measured.; ♦ = Small sample. 
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Table A-1. Results of XRF ' iIiiiIk i Caves, Deschutes County, Oregon 


Specimen 

Site No, Catalog No. 


_ Trace Element Concentrations _ Ratios 

Zn Pb Rb Sr Y Zr Nb Ti Mn Ba Fc203^ FcrMn Fc:Ti Geochemical Source 



33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 


:57i 

1571 

1571 

1571 

1571 

1571 

1571 

1571 

1571 

1571 

1571 

1571 

1571 

1571 

1571 

1571 


[l 6 1 A 

XM 

NM 

81 

107 

17 

100 

7 

NM 

NM 

NM 

NM 

NM 

NM 


A \M 

NM 

4 

9 

3 

7 

1 

NM 

NM 

NM 

NM 



1 -6-1-B 

NM 

NM 

94 

124 

17 

104 

6 

NM 

NM 

NM 

NM 

NM 

NM 


± NM 

NM 

4 

9 

3 

7 

2 

NM 

NM 

NM 

NM 



1-6-1-C 

NM 

NM 

86 

119 

18 

102 

9 

NM 

NM 

NM 

NM 

NM 

NM 


± NM 

NM 

4 

9 

3 

7 

1 

NM 

NM 

NM 

NM 



1 -6-1-D 

NM 

NM 

161 

73 

46 

293 

19 

NM 

NM 

NM 

NM 

NM 

NM 


± NM 

NM 

4 

9 

3 

7 

2 

NM 

NM 

NM 

NM 



1-6-1-b 

NM 

NM 

157 

70 

46 

199 

10 

NM 

NM 

NM 

NM 

NM 

NM 


±NM 

NM 

4 

9 

3 

7 

2 

NM 

NM 

NM 

NM 



F6-1-F 

NM 

NM 

154 

69 

44 

287 

20 

NM 

NM 

NM 

NM 

NM 

NM 


±NM 

KM 

5 

9 

3 

7 

2 

NM 

NM 

NM 

NM 



1-7-1-A 

NM 

NM 

98 

121 

17 

107 

13 

NM 

NM 

NM 

NM 

NM 

N.M 


± NM 

NM 

4 

9 

3 

7 

2 

NM 

NM 

NM 

NM 



1-7-1-B 

NM 

NM 

146 

73 

41 

295 

15 

NM 

NM 

NM 

NM 

NM 

NM 


± NM 

NM 

4 

9 

3 

7 

I 

NM 

NM 

NM 

NM 



1-7-l-C 

NM 

NM 

145 

63 

40 

288 

17 

NM 

N,M 

NM 

NM 

NM 

NM 


JbNM 

NM 

4 

9 

3 

7 

1 

NM 

NM 

NM 

NM 



1-7-1-D 

NM 

NM 

95 

126 

16 

103 

12 

NM 

NM 

NM 

NM 

NM 

NM 


± NM 

NM 

4 

9 

3 

7 

2 

NM 

NM 

NM 

NM 



1-7-1-F 

NM 

NM 

163 

81 

45 

308 

21 

NM 

NM 

872 

NM 

31.8 

47,3 


± NM 

NM 

4 

9 

3 

7 

2 

NM 

NM 

33 

NM 



1-7-1-F 

NM 

NM 

93 

no 

18 

104 

10 

NM 

NM 

NM 

NM 

NVf 

NM 


± NM 

NM 

4 

9 

3 

7 

2 

NM 

NM 

NM 

NM 



1 8-1 A 

NM 

NM 

178 

78 

52 

205 

11 

NM 

NM 

NM 

NM 

NM 

NM 


± NM 

NM 

4 

9 

3 

7 

2 

NM 

NM 

NM 

N,\l 



1-8-1-B 

NM 

NM 

140 

66 

44 

280 

17 

NM 

NM 

NM 

NM 

N.M 

NM 


=t NM 

NM 

4 

9 

3 

7 

1 

NM 

NM 

NM 

NM 



1-8-1-C 

NM 

NM 

145 

62 

43 

284 

15 

NM 

NM 

NM 

NM 

NM 

NM 


± NM 

NM 

4 

9 

3 

7 

1 

NM 

NM 

NM 

NM 



1-8-1-D 

NM 

NM 

133 

57 

41 

278 

19 

NM 

NM 

NM 

N.M 

NM 

NM 


±NM 

NM 

4 

9 

3 

7 

1 

NM 

NM 

NM 

NM 




All trace elcnienl values reported in parts per million^ i = analytical uncertainty estimate (in ppm). Iron content reported as weight percent oxide. 
N A Not available; ND Not detected; NM “ Not measured,; * ” Small sample. 
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Table A~L Results of XRF Studies: Redmond Caves, Deschutes County, Oregon 


Specimen 

Site No. Catalog No. 

^ 49 1571-Bi-8-!-E 

157lSl $.1.F 

I57iBi-S-1-0 

1571-Hn9>2-A 

157iBi-9-2-B 

157]-Hi-9-2-C 

]57iHi9 2-D 

1571-Hi*9-2>E 

1371-Hi-9-2-F 

157iAi-9-2-G 

isyi-Hi-io-i-A 

1571-HmUI.A 

1571-HmM-B 

1371-HmM-C 


Trace Element Concentrations Ratios 


Zn 

Pb 

Rb 

Sr 

Y 

Zr 

Mb 

Ti 

Mn 

Ba ¥e20f 

FerMn FerTi 

NM 

NM 

91 

112 

16 

97 

8 

NM 

NM 

NM 

NM 

NM 

NM 

±NM 

NM 

4 

9 

3 

7 

1 

NM 

NM 

NM 

NM 



NM 

NM 

165 

68 

47 

302 

17 

NM 

NM 

NM 

NM 

NM 

NM 

±NM 

NM 

4 

9 

3 

7 

2 

NM 

NM 

NM 

NM 



NM 

NM 

166 

69 

48 

301 

15 

NM 

NM 

NM 

NM 

NM 

NM 

±KM 

NM 

4 

9 

3 

7 

2 

N-M 

NM 

NM 

NM 



NM 

NM 

170 

73 

51 

301 

19 

NM 

NM 

NM 

NM 

NM 

NM 

±NM 

NM 

4 

9 

3 

7 

2 

NM 

NM 

NM 

NM 



NM 

NM 

147 

63 

44 

291 

21 

NM 

NM 

NM 

NM 

NM 

NM 

±NM 

NM 

4 

9 

3 

7 

1 

NM 

NM 

NM 

NM 



NM 

NM 

143 

66 

42 

277 

19 

NM 

NM 

NM 

NM 

NM 

NM 

±NM 

NM 

4 

9 

3 

7 

1 

NM 

NM 

NM 

NM 



NM 

MM 

162 

69 

44 

279 

19 

NM 

NM 

NM 

NM 

NM 

NM 

±NM 

NM 

4 

9 

3 

7 

2 

NM 

NM 

NM 

NM 



NM 

NM 

161 

70 

38 

302 

18 

NM 

NM 

NM 

NM 

NM 

NM 

±NM 

NM 

4 

9 

3 

7 

2 

NM 

NM 

NM 

NM 



NM 

NM 

182 

77 

46 

286 

14 

NM 

NM 

NM 

NM 

NM 

NM 

±NM 

NM 

5 

9 

3 

8 

2 

NM 

NM 

NM 

NM 



NM 

NM 

182 

80 

42 

310 

IS 

NM 

NM 

NM 

NM 

NM 

NM 

±NM 

NM 

5 

9 

3 

8 

2 

NM 

NM 

NM 

NM 



NM 

NM 

182 

80 

44 

307 

14 

NM 

NM 

NM 

NM 

NM 

NM 

±NM 

NM 

5 

9 

3 

8 

2 

NM 

NM 

NM 

NM 



NM 

NM 

133 

58 

39 

274 

17 

NM 

NM 

NM 

NM 

NM 

NM 

±NM 

NM 

4 

9 

3 

7 

1 

NM 

NM 

NM 

NM 



NM 

NM 

184 

83 

42 

311 

18 

NM 

NM 

NM 

NM 

NM 

NM 

±NM 

NM 

4 

9 

3 

7 

2 

NM 

NM 

NM 

NM 



NM 

NM 

159 

76 

44 

302 

21 

NM 

NM 

NM 

NM 

NM 

NM 

±NM 

NM 

4 

9 

3 

7 

2 

NM 

NM 

NM 

NM 



NM 

NM 

176 

81 

49 

306 

20 

NM 

NM 

NM 

NM 

NM 

NM 

d;NM 

NM 

5 

9 

3 

8 

2 

NM 

NM 

NM 

NM 




Geochemical Source 



NA 


RGMl RGM-I 


NM NM 155 102 24 218 
iNM NM 4 9 3 7 


9 NM NM 792 NM 
I NM NM 32 NM 


60.6 36.5 RGM-1 Refensnee Standard 


All trace element values reported in parts per million; ± ^ analytical uncertainty estimate (in ppm). Iron content reported as weight peiteni oxide. 
NA = Not available; ND = Not detected; NM = Not measured.; * = Small sample. 
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Tabic D-1. Obsidian Hydration Results and Sample Provenience: 


Site 


Specimen 

No. Catalog No. 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 
11 
12 

13 

14 

15 

16 

17 

18 

19 

20 
21 
22 

23 

24 

25 


1571- 

157H 

1S71- 

1571- 

1571- 

157H 

1571 

1571-1 

157 H 

1571- 

157H 

1571- 

1571^ 

1571 - 

1571 - 

1571- 

1571-1 

1571- 

1571- 

157H 

1571 

1571- 

1571- 

1571- 

157H 


Unit Depth (cm) 


1-4-1 

TPl 

Level 4 

M-l-A 

TPl 

Level 1 

1-2 I A 

TPl 

Level 2 

1-2-l-B 

TPl 

Level 2 

1-2-1-C 

TPl 

Level 2 

1-2-l-D 

TPl 

Level 2 

1 2 ! E 

TPl 

Level 2 

I 2 1 F 

TPl 

Level 2 

1-2-1-G 

TPl 

Level 2 

1-2-1-H 

rpi 

[.evel 2 

1-.3-1-A 

TPl 

Level 3 

1-3-1-B 

TPl 

Level 3 

1-3-1-C 

TPl 

Level 3 

1 3 1-D 

TPl 

Level 3 

1-3-1-F 

TPl 

Level 3 

1-3-1-F 

TPl 

Level 3 

1-4 2 A 

TPl 

Level 4 

1-4-2-B 

TPl 

Level 4 

1-4-2-C 

TPl 

Level 4 

1-4-2-D 

TPl 

Level 4 

1 4 2 R 

TPl 

Level 4 

1-4-2-F 

TPl 

Level 4 

1-4-2-G 

TPl 

Level A 

1-4-2-H 

TPl 

Level 4 

J-4-2-1 

TPl 

Level 4 



^ee le.xl tor explanation or comment abbreviations 

NA - Not Available; NM ~ Nol Measured; * “ Small sample 


Redmond Caves, Deschutes County, Oregon 

Hydration Rims 


a 

Rim I Rim 2 Comments 


3.7 ± a I NM = NM 


3 . 7 ± 

D ,1 

NM 

± 

NM 

3 . 6 i 

0.1 

NM 

± 

NM 

3,5± 

0,1 

NM 

± 

NM 

3 . 5 ± 

0.1 

NM 

± 

NM 

3.5 ± 

0,1 

NM 

± 

NM 

3 . 4 =fc 

0,1 

NM 

± 

NM 

3 . 6 ± 

0.1 

NM 

± 

NM 

3 . 5 ± 

0,1 

NM 

± 

NM 

3 . 7 i 

0.1 

NM 

± 

NM 

2 . 8 ± 

0.1 

NM 

± 

NM 

3 . 0 i 

0,1 

\M 

± 

NM 

3 . 0 ± 

0,1 

NM 

± 

NM 

2 . 9 ± 

0.1 

NM 

± 

NM 

3,3 ± 

0-1 

NM 

± 

NM 

3,3 ± 

0,1 

NM 


NM 

3.5 ± 

0.1 

NM 

± 

NM 

3.2 i 

0.1 

NM 

± 

NM 

3 . 7 ± 

0,1 

NM 

i 

NM 

3 . 0 ± 

0-1 

NM 


NM 

3 . 6 ± 

0,1 

NM 

± 

NM 

3 * 6 ± 

0.1 

NM 

± 

NM 

2 . 6 ± 

0,1 

NM 

=fc 

NM 

3,2 ± 

0.1 

NM 

± 

NM 

NA± 

NA 

NM 

± 

NM 


Venlral is PAT, UNR 
Dorsal and BRE arc PAT, UNR 
DorsalisPAT. I NR 
Dorsal is PAT, UNR 
DFV.PA I 
Dorsalis PAT. UNR 
DorsalisPAT, UNR 
Dorsal is PAT, UNR 
Dorealis PAT. UNR 
Dorsal is PAT, UNR 
REC; dorsal IS PAT, UNR 
Ventral is PAT, UNR 
REC; dorsal is PAT, UNR 
Dorsal is PAT, UNR 
DFV 

Ventral is PAT, UNR 
Dorsal is PAT, UNR 
Dorsal is PAT, UNR 
Dorsal is PAT, UNR 
Dorsal is PAT, UNR 
Dorsal is PAT, UNR 
Dorsal is PAT, UNR 
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Table B-1. Obsidian Hydration Results and Sample Provenience 

Specimen miim 

No. Catalog 



See leM tor explanation ot comment abbrev lalions 

NA - Sol Available; NM - No1 Mtai^ureJ; • “ STiall sample 


edmond Caves, Deschutes County, Oregon _ 

Hydration Rims 

Riin I Rim 2 Comments^ 


3.0± 

0.1 

NM ± NM 

lJNR(cr>'stalline) 

3-0 ± 

0.1 

NM ± N.M 

Dorsal is PAT. UNR 

2.9 i 

0.0 

NM ± NM 

- 

3,3 ± 

0,1 

NM ± N.M 

Dorsal is PAT, UNR 

3,5 i 

0,1 

NM ± NM 

Dorsal is PAT. LINR 

2,7 ± 

0.1 

NM ± NM 

Dorsal is PAT, UNR 

3.0i 

O.l 

NM ± NM 

Dorsal is PA1\ UNR 

3.2± 

O.l 

NM ± N.M 

- 

3.2 ± 

o.l 

NM ± NM 

- 

2.8 i 

0.1 

NM ± NM 

- 

3.7 ± 

0,1 

NM ± NM 

-- 

2.8 ± 

0.1 

NM ± NM 

ni-v 

3.0± 

0.1 

NM ± NM 

Vcnlral is PAT. UNR 

3.1 ± 

0.1 

NM ± NM 

Dorsal is PAT, UNR 

2.7 ± 

0.1 

NM ± NM 

- 

3.0 ± 

o.l 

N.M± NM 

Ventral is PAT, UNR 

3.2± 

o.l 

N.M ± NM 


2.6 ± 

0.1 

NM ± NM 

- 

2.8 ± 

0.1 

NM ± NM 

-- 

2.3 ± 

0.1 

N.M ± NM 

- 

NA± 

NA 

NM * NM 

REC 

3.0* 

0.1 

NM * NM 

PAT, OPA 

NA* 

NA 

NM ± NM 

- 

3.0± 

0.1 

NM ± NM 

REC; NVH 

NA± 

NA 

NM ± NM 

— 
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Tabic B-1 ■ Obsidian Hydration Results and Sample Proveniencel 


Site 


Specimen 

No. Catalog No. 


Unit Depth (cm) 



15711 
157l| 
157 ll 
157 ll 
f 37 ll 
I 5 ?ll 
157 ll 
J 57 ll 
157 ll 
157 ll 
157 ll 
15711 
I 57 l| 


ll- 8 -l-G 

ll- 8 -l-H 

ll-V- 2 -A 

I1-9-2-B 

I1-9-2-C 

I 1-9 2 -D 

I1-9-2-I1 
lu9-2-F 
ll 9 2 G 
ll-IO I A 
ll-ll-l-A 

I 1 -IM-B 


TP I 
TPl 
TP I 
TPl 
TPl 
TPl 
TPl 
TPl 
TPl 
IPJ 
TPl 
TPl 
TPl 


Level S 
l..cvcl 8 
Level 9 
Level 9 
Level 9 
Level 9 
Level 9 
Level 9 
Level 9 
Level 10 
Level 11 
1 .evel 11 
I .cvel 11 



Redmond Caves, Deschutes County, Oregon 

Hydration Rims 


Rim J 

Rim 2 

Cornmenls^ 

2.4 + 

0.1 

NM + NM 

liNR (ciystallire) 

3.0 + 

0.1 

NM + N.M 

- 

NAT NA 

NM + NM 

- 

2A± 

0.1 

NM + NM 

UNR (crystalline) 

2.6 + 

0.1 

NM + NM 

- 

2.1 + 

0.1 

NM NM 

Dorsal rs PAT, UNR 

2.7 + 

0,1 

NM : KM 

DPV 

2.3-t 

0.1 

N.M-r NM 

- 

3.2^ 

O.l 

NM ^ NM 

DoTT^al IS PAT, L’NR 

2.6^ 

0.1 

NM + NM 

- 

2.9^ 

0.1 

NM ^ NM 

- 

2 . 7 - 1 : 

0.0 

NM 1 NM 

-- 

3.0 + 

O.I 

N.M + NM 

-- 


XV luxuur explanation oi commenl aborevialions 
N A Not Available; - Not Measured; * = Small sample 


B-3 
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Abbreviations and Definitions Used in the Comments Column 


All hydration rim measurements are recorded in microns. 

CEV - (Beveled). Anifaci morphology or cut configuration resulted in a beveled thin section edge, 

URE - (HRHuk), 1’hc thin section cut was made across a broken edge ofthe aitifact. Resulting hydration 
measuremenls may reveal when the anifact was broken, relative to its time of manufacture. 

DES - (DEStroyed). The artifact or flake w-as destroyed in the process of thin section preparation, '[’his sometimes 
occurs during the preparation of extremely small items, such as pressure flakes. 

DFV - (Diffusion [-ront Vague). The diffusion from, or the visual boundary' between hydrated and unhydrated 
portions of the specimen, are poorly defined, This can result in less precise measurements than can be obtained from 
sharply demarcaied diffusion fronts. The technician must often estimate the hydration boundary because a vague 
diffusion front often appears as a relatively thick, dark line or a gradation in color or brightness between hydrated 
and Linhydrated layers. 

DIS - (Discontinuous). A discontinuous or interrupted hydration nnd was observ'Ctl on the thin section, 

HV - (Highly Variable). The hydration rind exhibits variable thickness along continuous surfaces. This variability 
can occur with very well- defined bands as w'ell as those with irregular or vague diffusion fronts. 

IHH-(IRRegular). The surfaces of the thin section (the outer surfaces ofthe artifact) are uneven and measurement 
is difficult, 

ISO - (1 Surface Only), Hydration w^as observed on only one surface or side ofthe thin section. 

NOT - (NOT obsidian). Petrographic characteristics of the anifact or obsidian specimen indicate that the specimen is 
not obsidian. 

NVIl - (No Visible I lydration). No hydration nnd was observed on one or more surfaces ofthe specimen. This does 
not mean that hydration is absent, only that hydration was not obsciv^cd. Hydration rinds smaller than one micron 
often are not birefi-ingent and thus cannot be seen by optical microscopy. "NVII" may be reported for the 
manufacture surface of a tool wfnle a hydration measurement is reported for another surface, c.g. a remnant ventral 
flake surface. 

OPA - (OPAque). The specimen is too opaque for measurement and cannot be funher reduced in thickness. 

PAT - (PATinated). This description is usually noted when there is a problem in measuring the thickness ofthe 
hydration rind, and refers to the unmagnified surface characteristics of the artifact, possibly indicating the source of 
the measurement problem, Only extreme patinaiion is normally noted. 

REC ■ (RFCut). More than one thin section was prepared from an archaeological specimen. Multiple thin sections 
are made if preparation quality on the initial specimen is suspect or obviously poor. Additional thin sections may 
also be prepared if it is perceived that more infonnalion concerning an artifact's manufacture or use can be obtained. 

liNR-(UNRcadable). The optical quality of the hydration rind is so poor that accurate measurement is not possible. 
Poor thin secuon preparation is not a eausc. 

WEA - (WEAthered). The artifact surface appears to he damaged by wind erosion or other mechanical action. 
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T,r.nd Involved 



Record Data 


The land is public domain In Federal ownership. The caves were examined 
on January 9, 1963, by Bud Lee, Land Examiner of the Prinevllle BUI 
District Office, and the undersigned. Tlie surrounding land was examined 
by the undersigned on January 10, 1963, 



The terrain is mostly flat with very slight changes in elevation. The 
, soil is predominantly blow sand. Vegetation consists of sagebrush, 
rabbitbrush and juniper. 



Geology 

The area is covered by lava £low«, as is the Inmedlate area under consideration. 
However, there are lava tunnel s/wlthln the area of application. The opening 
of these caves for public recreation la the purpose for the Recreation and 
Public Purpose Lease Application. TheseJ lava tunnels are n^c uniqi^. Other 
and more extensive caves or lava tunnels are f^nd near Bend. There are 
reports of other lava caves throughout the area. 

Pertinent Information 


The enclosed map was made of the caves, an^ it was realized chat the caves' 
are virtually Just one lava tunnel. The roof of the lava tunnel ha^ 

^ollapscd in several places, making separate caves. These sprface depres¬ 
sions or roof collapses arc quite apparent when seen. Tliey are characCerl^d 
by ail abrupt drop In Che surface ground along Che flanks of the tunnel and 
a gradual dip to abrupt drop at Che ends of the tunnel. These depressions 
are partly filled with blow sand. 









Olio opening, which is now in the trcntor of a lumber mill yard, was filled 
in as iu hampered operation of the mill. and another 

resident of Itcdmond said that in their youth they crawled through this part 
of the lava tunnel in a southeast direction, coming out at the northwestern- 
most cave, No. as shown on the map. Tliey also went from the past opening 
in Che lu..iber mill yard in northwestern direction to about where the 
railroad >.r3clc went over the lava tunnel, a distance of about 600 feet. 


Another depression caused by the collapse of the roof of the lava tunnel 
was found about 500 feet to the southeast of the cave 

opening, No. | as shown on the map. 



The dimensions of the caves range from ma ytmunis of 60 feet in width and' 

20 feet in height down to caves numbered on the map, which are abouJT 

10 feet wide and filled with sand to within 2 feet of ttielr roofs. Thesi 
two caves, if excavated of blow sand, would probably be about as large 
the other caves, the Larger caves have a floor of blow sand and 
£umL cgous du.st at least 0 to S feet in depth, which makes the caves dusty 
3rsturl»ed. In places, thpre are blocks of lava lying on the floojf 
have fallen from the roof/ Some areas are extremely hazardous 
because oT tlie loose rocks in the roof of the caves. The entrance to cave 
No. I was blasted by dynamite for no apparent reason by persons unknown, 
almost closing it to access. 

Although the weather at the time of inspection was near zero, the 
temperature inside the caves was quite pleasant, except for the tunnel with 
two entrances, year around temperature of the caves probably ranged 

ground 50* - 60% 

There were no indications of or valuable minerals foundf in the caves 
adjacent arcai^^WWF^[re“no Ibull dings on the land. 

j^avc No. |w3S found by^the City of R-'dmoud in 193^^by drilling .|roin 
suiface, Lhe cave being located by the drill steel's dropping abraptlyL 
after piercing the roof. "She cave was open ff d by removing "blow sand from 
Its entrance.' 


Inquiries of loc al people were mado concerning the finding of 
in caves. 

I There are 

i' isidorable recent dtggin; a 1. cavo '.'nT Tiie other Large caves al^o 
show evidence of sorae dlgginf,. 
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SvidGixtly, the .Majority of these 


were uncovered and taken by 



■Jii;; e4'Hjeefclon on loan to the Unlverstty of GrCROu durlii^ 195^ 

end 1957.' 



Mr. John Ilerning, Re dmond Cii: 
uncovered | 

which wa ^ ^ 
scene. 


Sui^crlnteiident. said Chat when the city 



,d -who was at 
The city 


thought it best not to further disturb this cave, and made an attempt Co 
block the entrance, with the anticipation of some archaeological group 
scientifically excavating Che site. The city requested individuals not 
to disturb the site and have been unsucceaaful.ln interesting a scientific 
group in the project. 


The cave has since been opened enough for easy access, but there didn't 
appear Co be much digging. 


Conclusions 
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The Master Plan was created with the guidance and review of 
the Redmond Caves Greuit Team: 

City of Redmond 

Mary Meloy...Director Public Works 

Helen Moor.....Public Involvement, Public Works 

Don Cooper.Park Division, Public Works 

Bureau of Land Management 

Sara Nichols.Wildlife Biologist 

Ron Gregory, Deschutes Area Archaeologist 

(J.S. Forest Service 

Karen Bushnell Jones.Public AITairs Specialist 
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Section / 


Site Description and 
Background 



Background 

The Redmond caves site encompasses area of natural 

lava tube caves and native jumper woodland (Figure I), The 
property is currently owned by the Bureau of Land Management 
(BLM) but is ^^^R^edmond’s city limits. The site is I 



Eventually, the caves site 
will be surrounded by light industrial uses. The new Deschutes 
County Fairgrounds are currently being built less than a mile to 
the south. 


The Redmond caves have been listed as significant under the 
Federal Cave Resources Protection Act (FCRPA) due to their 
cultural, recreational, biological, and educational resource values. 
The caves site is currently managed under the FCRPA and the 
Interim Gave Management Policy for BLM Caves in Oregon 
(Appendix A). 

The Bureau of Land Management (BLM) and the City of 
Redmond have entered into a joint agreement to manage the 
Redmond caves site as a public park with an emphasis on educa¬ 
tion. This agreement commits the City to prepare a Master Plan 
that describes how best to rehabilitate, preserve, and maintain 
the resources of the Redmond caves site. The City plans to 
submit a lease application to BLM under the Recreation and 
Public Purposes Act (see discussion below). 

The Redmond caves site is an unique asset for the City of Red^ 
mond and Central Oregon because it is very accessible and 
located near an urban area. The caves site provides a very 
attractive opportunity for interpretation, education, and recre¬ 
ation. However, rehabilitation efforts are needed to repair and 
keep up with the high levels of damage from ongoing misuse of 
the site. 


The Redmond Caves have been listed as 
significant under the Federal Cave Re¬ 
sources Protection Act due to their 
cultural, recreational, biological, and 
educational resource values. 





Page I 


REDMOND CAVES HASTER PLAN _ JANUARY 11,1999 


















Page 1 


REDMOND CAVES MASTER PLAN _ JANUAlTr 11,1999 










Because of unregulated access and the rcsullanl vandalism^ the 
caves arc currently relatively unsafe and unatlraclive for the 
general public, especially children. Graffiti, broken glass, and 
smoke stains from illegal campfires arc present in all of the eaves. 
At the present time, the local Boy Scouls and the City of Red- ? 
mond are continuing a clciui-up program of the caves site. j 

The goal of this Master Plan is to establish basic guidelines (or 
development and management of the site. The emphasis is on 
providing opportunities for the public to learn appropriate caving 
behavior and the resource values associated with Oregon’s lava 
tube caves. In particular, the participants in this planning effort 
hope that the Redmond caves site could be used to teach the 
public good safety and preservation behaviors that would help 
protect more remote and less disturbed caves. The challenge is to 
develop a Master Plan that would rehabilitate, protect, and 
manage the caves site for both recreation and education. Most 
importantly, t he Mast er Plan must be feasible to implement. ^ 



The emphasis is on providing opportunities 
for the public to learn appropriate caving 
behavior and the resource values associ¬ 
ated with Oregon*s lava cube caves. 
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Ob/ectives 

As csiablishcd by BLM and llie Cily of Redmond^ the objectives 
of the Master Plan are the following: 

K Identify management strategies to rehabilitate and enhance 
the caves and thetr surrounding environment ronsistent with 
the Federal Gave Resources Protection Act for the protection 
of significant cave resources (the caves were listed as signifi¬ 
cant in 1995); 

2. Limit the degradation of the caves, soils, and vegetation that 
results from uncontrolled human access; 

3. Maintain the caves, trails, and other facilities in accordance 
with State and Federal requirements to provide a safe and 
attractive visitor experience; and 

4. Implement an interpretive and educational program that 
protects and highlights the unique, aixhaeological, biological, 
and geological attributes of the caves. 

Recreation and Public Purposes Act 

This Master Plan will be used in the application process defined 
in the Recreation and Public Purposes Act (R&PP), under which 
the City of Redmond would apply to lease the caves site from the 
BLM. Land included in R&PP applications for leases must be 
shown to be part of a definite, well-planned project with specific 
purposes to benefit the public. A development and managemcm 
plan is required. As identified in the Et&PP guide, the master 
plan must include the following elements: 

1. A statement of the proposed use of the lands, a detailed 
description of the proposed project, and a statement describ¬ 
ing administration of the trad (Sections 1, 4, 5, 6 and 7). 

2. The anticipated expenditure for development (including 
source of funds to be used for development) (Section 9). 

3. A wap showing the nature and location of facilities, land 
ownership of the entire project, and access routes (Section 5). 

4. Timetable for development (Section 8). 

5. Explanation ofproposed maintenance responsibilities and 
procedures (Section 6). 

In addition, this plan includes a summary of existing information 
(Section 2), identifies information gaps (Section 3), and describes 
the existing and potential use of the site (Section 4). 
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Public Involvement 

A Redmond Caves Gram leam t:oii,sisling of BLM, US Fores! 
Service (USFS), the City of Redmond, and the corLSultaiil was 
established to guide and monitor the Caves Master Plan. The 
Caves Team met five times over the course of the project. 

Two public meetings were held. The first was in June, 1998. 

This meeting was held on-site and included a guided cave visit as 
well as background information. Over 100 people attended-this 
first meeting. The second public meeting was held in November, 
1998 to present the draft Master Plan. 

An on-sitc meeting with Klamath, Burns-Paiutc, and Confeder¬ 
ated Tribes of Warm Springs was held on June 8, 1998. Approxi¬ 
mately 20 people attended. The meeting was an opportunity to 
begin to share the Tribes' oral history about the caves site and to 
get their impressions on the best ways to manage the area. It was 
at this meeting that a possible name for the future park was 
mentioned. According to Bridget Whipple, staff to the Warm 
Springs Culture and Heritage Committee, Tuu// Fuspus is the 

Sahaptin name used by elders to describe the Redmond caves 
site. The name appears to be particularly appropriate to the 
caves site. Permission to use this name should be requested from 
the Confederated Tribes of Warm Springs Reservation of Or¬ 
egon. 



Tuu/f Pospus Pa is Che Sahapdn name used by 
elders to describe the Redmond Caves site. 




V. 
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Review of Existing 
Information 


Section 2 



As part of the background research for the Caves Master Plan, 
queries were made of local and regional libraries, historical 
societies, experts, interest groups, and agencies. The Redmond 
caves have long been of interest to a wide variety of people, 
including native people, settlers, residents, cavers, 
and naturalists. However, there is not a great deal of information 
reflected in available historical and academic literature. For 
example, although general information related to lava tube 
formation is very accessible, specific references to the formation 
of the Redmond caves complex are rare. 

Sources consulted during background research included the 
following; 

❖ Central Oregon Community College Library; 

❖ Internet; 

❖ University of Oregon Library; 

❖ BLM files; 

❖ Deschutes County Historical Society; 

^ Redmond Historical Commission; 

❖ Oregon Headquarters of the National Speleological Society 
(NSS): 

❖ The High Desert Grotto {Central Oregon Chapter of the 
NSS); and 

❖ On-site meeting with regional Tribal representatives. 

A bibliography of the information located is listed in Appendix B. 
This information would be useful in developing the text for the 
interpretive program (sec Section 7, Interpretation and Educa¬ 
tion). 



V 
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Il should also be iuitcd that valuable information tx'garding the 
caves site may be held by individuals and groups who have used, 
visited, and explored the caves site over the years, 



The following section includes a brief summary of information 
pertaining to the site, gathered from the resources identified 
during research for this project. 


Cultural Resources 


The Redmond caves have long been known as a source of 

The caves provided temporary shelter, and 
possibly a summer water source (in the form of ice). The Red¬ 
mond caves were officially recorded as an archaeological site in 


1983, Local newspaper accounts, BLM minerals reports, and 
correspondence between the BLM and National Park Service 




For this Master Plan, Dr. John Fagan of Archaeological Investiga¬ 
tions Northwest, Inc. conducted an analysis of the caves site, 
including a literature search, records review, and a pedestrian 
reconnaissance-level survey ||||||||||||||||||||^^ 


gaps should be filled by forniutating a 
research design that includes conducting a thorough cultural 
resources survey of the^^^^Piarcel, implementing a site testing 
plan, and evaluating site significance against National Register of 
Historic Places criteria. Additional measures would include 
developing a plan to protect and preserve significant cultural 
resources. It would also be important to consult with local Tribal 
governments to determine if the caves site has value as a Tradi¬ 
tional Cultural Property. 


Wildlife and Habitat 

The caves site and BLM public lands surrounding Redmond and 
Bend are characterized by old growth juniper woodlands. The 
old growth juniper woodlands are a unique habitat type, since 


V_ 
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lt:.ss I hail 3% t)f all juniper wnodlaiids in Oregon arc charac icr- 
ized by trees older than 100 years. In the spring and summer, old 
growth juni]jcr woodlands support a high divci'sity ol'breeding 
bird species. In the winter, the woodlands typically support large 
flocks of songbirds. 

With the increasing urban population, the cnvironnicnt ha.s been 
altered in both the caves and the surrounding area. Levels of 
disturbance have increased as a result of unregulated recreation^ 
nearby industrial uses, and vehicle traffic. Off-road vehicle use 
and road construction have resulted in pockets of weeds and non¬ 
native vegetation. Some native wildlife species have also been 
displaced by human presence and disturbance. Altliough a 
variety of wildlife species can sdll be observed on the site, over 
time tile area will increasingly favor “urban*’ or “backyard” 
wildlife. 

The site’s small and its location the city 

limits, surrounded by private light industrial use, also limits 
wildlife diversity. 


Bats 

The northwestern population of the big-eared bat {porynorhinus 
townsendii) is a U.S. Fish and Wildlife Service Species of Con¬ 
cern and a BLM Sensiuve Species. The big-eared bat is state 
listed in Oregon as Scnsitive-CriticsiL BLM field inventories of 
the Redmond caves have recorded very small numbers of western 
big-eared bats. Field studies conducted from 1986 to 1995 have 
located from one to three bats using the caves for hibernation 
(winter roosting)> Accounts from local residents suggest that the 
caves had “many” bats in the past. It is likely that these reports 
are true, and that die Redmond caves historically supported a 
much larger colony of western hig-eared bats. 

All bats are easily disturbed by human presence, and the western 
big-eared bat is known to be particularly sensitive to disturbance. 
The main threat to this species has been the disturbance of 
roosting sites from recreational caving or any other activity that 
involves human entry, noise, or vibration. Surveys conducted in 
Oregon indicate that many historic roost sites have been nega¬ 
tively impacted in recent years. Most monitored colonics have 
had moderate to sizable reduction in numbers. 

The Redmond caves continue to have the potential to provide 
winter or summer roosting habitat for bat species other than the 
western big-eared bat. Current use is limited by human visita¬ 
tion, but the BLM has documented small numbers of big brown 
bats (Eptcsicus fucus) and small-footed myotis ^Afyofis 
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ciUolabriini) using ihc silr for night roosting during thcsuninicr 
{Perkins, 1998). Based on current biological information, use of 
the eaves for daytime recreation and education would likely not 
affect the remaining bat populations, particularly if ac tivities 
cease at dusk as recommended (see Section 5). 

Redmond Caves False^Scorpion 

An article in the Anienca/7 Museum of Natural History BuUetin 
(Number 123, 1962), describes a holotype (only known example 
of a species) of Gharlotte^s false-scorpion [Parobisium chaslotteae) 
as having been collected injune 1938 from the “Redmond lava 
cave.” It is likely that this is a reference to the Redmond caves; 
however, the 1962 description of the insect was from the 1938 
collection housed at the American Museum of Natural History 
and the location derived from original field notes. 

The Charlotte’s falsc-scorpion is described as large and reddish 
brown in colon It is also described as blind or semi-blind, which 
may indicate that the species is found only in caves. Little else is 
known about the insect. If additional efforts have been under¬ 
taken to locate representatives of the Charlottc^s falsc-scorpion, 
no records were made. If the false-scorpion is present in the 
Redmond caves, and is indeed a rare species, it may be consid¬ 
ered Threatened or Endangered. At the least, the record of the 
species is an interesting addition to the natural history of the 
caves. 

Geofogy 

Like many of the geologic features of Centra! Oregon, the 
Redmond caves site complex was formed by volcanic flows from 
the Newberry Caldera, a shield volcano around 35 miles south of 
the caves site. Tlie Redmond area is covered by a layer of 
volcanic flow called Newberry Basalt, typically 50 to 100 feet 
thick, that originated on the flanks of Newberry Caldera during 
the Pleistocene Epoch (around 10,000 to 2 million years ago). It 
is expected that the Newberry Basalt is relatively thick in the 
caves area, probably around 100 feet. Near the surface, the 
Newberry Basalt hosts many lava tubes, including the Redmond 
caves system. In most places, the basalt is covered with a (liiii 
layer of windblown sand and silt. 

As the Newberry Caldera repeatedly erupted, the downslopc 
flows created tubes that carried the hot fluid lava through areas 
that had cooled and hardened. Lava tubes became plugged as 
lava cooled, and new tubes formed. At times, the tubes emptied 
of lava. Some of the empty tubes subsequently collapsed and are 
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visible loday as topographic depressions. Olliers arc now lava 
tul)e eaves. 



Redmond caves complex consists ol five* known eavc\s. Most 
are reda lively shallow, akiiough two ol'the eaves are joined by a 
narrow coiincciion. TIic eaves have deep, sandy doors, with 
scaUcred fallen ceiling blocks. The complex is virtually one lava 
Lube, with individual "caves” separated by roof collapse. The 
dimensions of the caves range from 60 feet wide and 20 feet tall 
to 10 feet wide and 2 feet tall. Many passages have been filled 
with sand that has blown in. The smaller caves are suspected to 
be as large as the main passages, if the blow sand were to be 
excavated. The large caves have floors consisting of blow sand 


The Redmond Caves complex consists of 
five known caves.. . The possibility remams 
that undiscovered lava tubes are present 
on the site. 


and pumice dust at least 6 to 8 feet deep. Because of this, the 
caves are very dusty when disturbed. 

The caves have been reported to extend beyond the BIAl 


property onto private property. A 1963 BLM Mineral Report 
mentions that local residents entered a cave on private property 
to the northesist of the subject property, crawled in a southwest¬ 
erly direction, and exited at another cave opening. The report 
also mentions that the same residents crawled from the lumber 
yard entrance in a northwesterly direction for approximately 600 
feet. The entrance was apparently in the middle of a lumber 
yard, and was filled. According to the mineral report, the 
entrance to Gave No^Jllgure 2) was blasted closed by dynamite 
for . MO apparent reason ...” This cave remains closed by fill. 



V 
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Figure 2. Cave Locations 
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Section 3 


Additional inventory Needs 


The literature search and interviews conducted for this Master 
Plan revealed several deficiencies. A general description of 
appropriate methodology is included. A recommended schedule 
for completion of these additional inventories is included in 
Section 8. 


Some of these topics may be excellent senior or masters degree 
projects for college students. The City may wish to contact the 
Central Oregon Community College and institutions such as the 
University of Oregon to establish the feasibility of using students 
to provide additional inventory information for the site, especially 
for more academic components, such as the search for the 
Charlotte^s false-scorpion. 

Cultural Resources 

❖ Conduct a onetime systematic archaeological and cultural 

parcel that includes recordation 

of all sites and isolates. Site boundaries would be fully 
delineated and documented during the course of the survey. 
All cultural clearances would he completed before ground- 
disturbing activities. 

♦♦♦ Shovel test sites only when necessary to determine National 
Register of Historic Places eligibility. 

♦♦♦ Evaluate sites for significance using National Register of 
Historic Places criteria. 

❖ If necessary, develop a research design for data recovery. 

The design must meet State Historic Preservation Office 
(SHPO) and BLM approval. 

❖ Determine the site’s potential as a Traditional Cultural 
Property. Designation of Traditional Cultural Properties 
located on public lands must have SHPO concurrence. 


survey of the entire 


Some of these topics may be excellent 
senior or masters degree projects for 
college students... 

♦ Record an oral history. 

* Monitor bat use. 

• Search for Charlotte's false-scorpion. 

• Search for additional lava tube caves. 

♦ Count users. 


❖ 


V 


Record an oral history of the caves site from testimony 
provided by tribal elders and longtime residents of Redmond. 
\— 
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Wildlife 

❖ Coiicinue La inoniLor baL use via existing BLM methodology. 
This consists of a diurnal (daytime) examinaUnii for winter 
roosting bats every one to two years, and summer surveys 
including visual and electronic detection. 

Conduct a search for the CharloLte*s false-scorpion. Method¬ 
ology for this search should be established by an entomolo¬ 
gist. 

Geology 

Conduct a site survey to locate any additional lava tube caves 
on-site. Methodology for this survey should be determined 
by the BLM. Methods used by Siemans and Associates 
(1996) for the 13th Street alignment is one technique to be 
considered. 


\ 

\ 

/ 




Recreation 

❖ It would be beneficial for planning and funding purposes to 
better understand how many people are currently using the 
caves site for recreation. This could be accomplished by a 
weekend and weekday count during the summer when use is 
likely to be the highest. Even if this is not feasible, counts 
should be made periodically as improvements are installed in 
the new park. 


V. 
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Existing and Potential 
Public Use 


Existing Use 

The Redmond caves site has long been used by local residents for 
cave exploration, off-highway driving, walking, shooting, and as 
an informal gathering spot. The caves site has also been the site 
of illegal activities such as and refuse dumping. 

Several generations of locals have visited the site for these and 
other reasons. 

The caves site is currendy in poor condition. The caves and soils 
do not appear to be supporting the current types of use (mainly 
off-highway vehicles). The local Boy Scouts and the City of 
Redmond have an ongoing program to clean up the caves site. 
The Boy Scouts have adopted the Redmond caves under the 
BLM's Adopt-an-Open Space program. However, the degrada¬ 
tion of the caves site appears to be occurring at the same pace or 
more rapidly than clean up. 

Potential Use 

The goal of this Master Plan is to guide the public towards better 
stewardship of the caves with security and appropriate facilities, 
and through education. If the Master Plan implementation is 
successful, the number of people using the caves site may increase 
over the present levels of use. However, the types of uses would 
be changed to reduce impacts. 

The caves would be managed in a manner consistent with the 
Federal Gave Resources Protection Act. As directed by the Act, 
implemendng the Master Plan would result in securing, protect¬ 
ing, and preserving cave resources for the perpetual use, enjoy¬ 
ment, and benefit of all people. Management of the site as 
proposed would maintain the existing biological, cultural, geo¬ 
logical, recreadonal, and educational values. 


/ 


Section 4 









The Caves site is currently in poor condi¬ 
tion... If the Master Plan implementation is 
successful, the number of people using the 
Caves site may increase over the present 
levels of use. However, the tyf>es of uses 
v/ould be changed to reduce impacts. 


t^ 
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■Jlicrc are several iinporiHiu conslraiiils to ihe use of ihe siie. 

'The foremost of these is the cave protection zone, def ined as a 
350-foot buffer around all cave openings and known cave pas¬ 
sages. Under the rtuerim Management Policy, new surface- 
disturbing activities that would adversely impact any significanL 
rave resource values are prohibited within this /one. 

The Oregon Department of Transportation (ODOl) has been ^ 

evaluating routes for a proposed bypass of Highway 97 for the 
City of Redmond. One potential route for the bypass intersects 
the northwest corner of the caves site. ODOT may submit a 
right-of-way application to BLM in the future. Environmental 
analysis would include an assessment of impacts to significant 
cave resources. Any authorized construction activities would be 
required to avoid adverse impacts to these resources. 

Development of the caves site as a public park would be designed 
to maintain the natural character of the site and promote the 
principles of good cave stewardship. Pavement within the 
protection zone would be limited to a fully-accessible road/trail 
(sec Section 5: Site Plan). No pavement or permanent structures 
would be placed within the sinkholes. Other than the accessible 
trail, trails witliin the protection zone would be natural soil 
surface, unless dust abatement or increased visitor use requires 
the placement of natural materials such as bark chips or graveh 
Irrigation would be limited to a distance greater than 350 feet 
from all known cave openings and passages and roads designed to 
not affect surface runoff into the caves. Construction activities 
would be timed so as to not impact any remaining bat popula¬ 
tions. The caves would be monitored for impacts. 

A number of appropriate uses for the caves site have been identi- 
fied. The particulars of these proposed components are de¬ 
scribed in Sections 4, 5, and 6. 


♦♦♦ Picnic area and gathering spot; 

❖ Passive recreation such as walking, caving, bird-watching; 

❖ Interpretive education including signs, kiosks, special trails, 
guided walks, outdoor classroom to teach good outdoor and 
cave behavior and the importance of protecting natural |U 


❖ Open space for surrounding industrial area; and 

❖ Ancillary attraction to the County Fairgrounds. 








Welcome ro i<<« Rcdoiortd Caves 



(} dVl/l'plM r flr*\ Ctc"^ H*-( 

rVe<'<; t * 


PtA C/PU- 


f -fA 
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Site Plan 


The Site Plan (Figure 3) reflects the overall goal of the project to ^ 
protect the site and guide proper usage. The Site Plan includes ^ 


the following elements: 






❖ Fencing. In order to control motor vehicle access, the entire 
site would be fenced, Fencing is proposed to be a combina¬ 
tion of split rail in areas where aesthetics arc more important, 
and less expensive 3-strand wire fence along other portions of 
the site. All fencing would meet BLM specifications to 
reduce conflicts with wildlife. The bottom rail or strand 
would be a minimum of 18 inches above the ground and the 
top rail or strand would be a maximum of 38 inches. The 
central rail or wire would be at 26 inches for a three-strand 
or rail fence. If a four-strand or rail fence is constructed, the 
center two rails or strands would be at 24 and 28 inches 
above the ground. A fencing detail of the split rail is included 


as Figure 4. 




o' 


❖ 


Trails and roads. For the most part, roads and trails are 
designed to conform to existing disturbed areas. Trails would 
be created by narrowing existing dirt roads through rehabili¬ 
tation. A fully accessible trail would be created to allow 
wheelchair access to a viewpoint of the central caves. The 
fully accessible trail would be paved, emergency access road 
would be graveled, and all other trails would have a natural 
soil surface in the short-term. As use levels increase, or as 
needed for dust abatement, trail surfaces could consist of bark 
chips, gravel, crushed rock, or similar permeable surface. 

❖ Parking. A parking area would be created with access off of 
13th Street The lot would be designed to accommodate 
both cars and buses. The parking lot would be illuminated as 
a security measure. The parking area would be paved. 

Bicycle parking would also be installed in this area, near the 
restroom. 


Section 5 


The Site Plan includes*.* 

• Fencing 

• Trails and roads 

• Parking 

• Restroom 

• Picnic area 

• Landscaping 
Revegetation 

latural vegetation management 

• Habitat improvements 

• Cave rehabilitation 

• Entrance monument sign 

• Interpretive and directional signs 

• Outdoor classroom 

• Possible visitor center 
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Figure 4 . Zig-Zag Split Rail Fence 



3 RAIL : 18", 26", 38" 

4 RAIL s 18", 24", 28‘\ 38" 


❖ Restroom. Water and sewer arc both currently available in 
13 th Street. A public restroom would be located adjacent to 
the parking lot. The area around the restroom would be 
paved. The paved area also provides space for a kiosk or 
other signage. It is recommended that temporary toilets be 
installed as soon as the site is signed. 

❖ Fjcnic area. A picnic ground with turf grass would be 
installed adjacent to the parking area to provide a play space 
and picnic spot for visitors and neighboring employees. 

❖ Landscaping. Landscaping in the form of turf grass and trees 
(a mix of native and non-native species) is proposed for the 
parking and picnic area to provide shade. 





Rnvegetadon, Revegetation would take place on portions of 
the site where motor vehicle use has compacted the soil and 
no trails or roads are intended. The following revegetation 
method is recommended to narrow existing dirt roads to 
around 6 feet wide for trails. (Note: It may be appropriate to 
leave some existing narrower roads ‘^as is” and focus reveg¬ 
etation cflbrts on larger compacted areas, such as the existing 
informal parking area.) 
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This revegcLation methodology would also be used on 
portions of the site that are in poor habitat condition due to 
invasion by weeds and non-iiativc grasses, 

•4 Field stake location and limits of path or road. 

^ Disk compacted soils to a depth of 12 inches. 

•4 Install 6-inch layer of crushed gravel within the desig¬ 
nated emergency access. Compact to within 95% relative 
density. 

^ Install 2 inches of asphaltic concrete to the fully acces¬ 
sible road/traiL (Note: this road/trail would extend to an 
overlook but would not enter the sinkhole.) 

-4 Rough seed disrupted area adjacent to path or road with 
native seed mix. Rake seed into top M inch of disked soil. 
Apply seed during fall season. 

^ In spring, spot spray or manually remove noxious weeds 
as soon as identifiable along trails, the emergency access 
road, and other cleared areas. Overseed bare areas with 
native seed mix. 

❖ Natural vegetation management Areas of natural vegetation 
would be managed to maintain old growth juniper and native 
plants within the understory. Thinning of younger juniper 
may occur to maintain the vigor of the understory and 
improve the aesthetics of the site. 

4 Habitat improvements. Bird and bat boxes may be installed 
to improve wildlife viewing opportunities. 

❖ Cave rehabilitation. The following cave rehabilitation 
measures should be considered: 

^ Gate both entrances of Gave No. 3 to protect roosting 
bats, reduce human disturbance and vandalism, and 
provide an opportunity for education and interpretation 
Gating would consist of a Zero Airflow Restriction Bat 
Gate. The cave could be open seasonally, closed year- 
round, or used by permitted entry only. 

Remove trash on a regular basis, including small pieces 
of glass. 

Remove fire rings and smoke marks. 

•4 Evaluate cave interiors for safety on a regular basis (i.c., 
ceiling stability). 


V 
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Following appropriate cultural clearances, excavate the 
entrance to Cave No. determine the extent of cave 
passages- 

^ Monitor geologic features for alteration or damage. 

Remove or cover grafliti. BLM could work with the 
High Desert Grotto and Central Oregon Task Force to 
develop a methodology that is effective but does not 
impact significant cave resources. 

❖ Entrance monument sign. A detail of the proposed sign style 
is shown on Figure 5. 

❖ /nferp/etiVe and directional signs, A detail of the proposed 
sign style is shown on Figure 5. 

❖ Outdoor cldissroom/lecture area, A small area of wooden or 
similar material benches is suggested for construction adja¬ 
cent to the central cave opening. This location is the most 
visually interesting portion of the site, 

❖ In the futurCj if a visitor center is desired, it should be con- 
^ structed to the south of the rest room. 

Because the City of Redmond intends to apply to lease the caves 
site under the R&PP, the Site Plan would be submitted to BLM 
with the lease application. The BLM would prepare an environ¬ 
mental assessment for the lease, based on the Site Plan (Figure 3). 


L, r, i Krvu^^'; 'o 
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Figure 5. Interpretive Sign Standard 
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Security and Maintenance 


Security 

Site security is an essential component of the proposed park’s 
success. It would be necessary to prevent unauthorized motor 
vehicle use and illegal activities such as cave bonfires and trash 
dumping. A number of measures are available to ensure the site’s 
security. 


Section 6 



ADOPT-AN 


These public lands being 


Redmond Area CubiScouts 1 


Use s Share :A(l^edate: Protect 


❖ Interim Cave Management Policy. Enforce restrictions 
under the Interim Gave Management Policy for BLM Caves 
in Oregon. The City of Redmond will provide enforcement. - 


❖ 

❖ 


Fencing. As discussed in Section 4, fencing would be pro¬ 
vided around the entire site as a key security step. 

Vehicle &cchjtsion. The parcel should be olHcially closed to 
motor vehicle use by the BLM, except for the fully accessible 
trail/road and the emergency access road. 


n 



❖ 


❖ 


Regulatory signs. Once the fencing is in place, signs imple¬ 
menting road closures and other restrictions should be 
prominently posted. 

Hours of operation. Signs notifying the public of the hr>iirs of 
operation should also be posted immediately. Hours should 
be limited to dawn until dusk. 



❖ Trash pickup. Having a regular schedule of trash pickup 
would establish a presence on the site and allow continuous 
checking for vandalism. Trash cans or dumpsters should be 
placed on the site when fencing is complete. 

❖ Patrol access. The perimeter of the site would be accessible 
on public roads or r^hts-of-way. 

4* Restrooms. The twice daily presence of a City employee to 
lock and unlock the public restrooms, 2i5 well as regular visits 
by a maintenance person or crew would provide a presence 
of authority on the site. 


1 
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Lighting, Combined with fencing, the recommended hours 
of operation for the Redmond caves site would control night 
use to some extent. However, lighting, especially in the 
parking and restroom area would increase the security of the 
area by discouraging loitering and making the site more 
visible to night patrols. The lighting should be shielded and 
directed downward to minimize off-sight impacts. Lighting 
will be limited to the parking and restrooms; no cave en¬ 
trances will be illuminated. 

❖ On-site presence. A small visitors center or trailer for a 
volunteer would provide a daytime presence on the site to 
discourage unwanted activities. If night security becomes a 
serious concern, the City may want to consider providing 
water and sewer hookup for a iull-time “camp host/' 

❖ Ongoing maintenance. It is important to quickly remove 
g;rafriti, trash dumps, and fire rings. This sends the message 
that the site is being regularly monitored and that inappro¬ 
priate behavior is not tolerated, 

❖ Phone number/telephone. A handout or sign with a phone 
number to call to report vandalism or suspicious behavior 
should be provided at the parking area. The City may wish 
to consider installing a public telephone. 

Mointenance 

As the site develops, maintenance becomes more complex. 

Security and facilities to curtail unwanted behavior, as discussed 

above, would be the firs: level of effort for the site. Once facilities 

are constructed, they would need to be maintained. The follow¬ 
ing activities arc expected: 

❖ Remove trash and graffiti; 

❖ Maintain fencing; 

❖ Em[>ty trash cans; 

❖ Provide dust abatement (water trucks, bark mulch, gravel, 
etc.) during construction; 

❖ Maintain trails (replace gravel, control erosion); 

❖ Maintain and replace plant materials in landscaped and 
rehabilitated areas; 

❖ Mow picnic area; 

❖ Repave and stripe parking lot; 








❖ Maintain and replace signs and other interpretive materials; 
and 

❖ Clean and repair restrooms. 

The site plan is designed to make maintenance as efficient as 
possible. The picnic area and restrooms are located of off 13th 
Street, a developed road, and arc relatively close to Airport Way. 
Maintenance or emergency vehicles would be able to easily 
access the site via a paved and a graveled road. 

In addition to maintenance, other ongoing activities that would 
be the responsibility of the Redmond Public Works/Parks Divi¬ 
sion include scheduling activities and managing volunteers 

fko &LM. 
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Section 7 


Interpretive and 
Educational Progrant 



The Redmond caves site provides a tremendous potential to 
inform the public. The natural history of the site is rich and 
diverse, from geology to cultural resources, More importantly, 
the Redmond caves are already well-known to the public and are 
located in an urbanizing environment, unlike other more remote 
and less disturbed Central Oregon caves. Good cave manners, 
along with an understanding of the damage that abuse can bring, 
and the importance of preserving cultural resources would be 
demonstrated here. In particular, the City and BLM wish to use 
the caves site to teach children respect and affection for the 
natural environment and cultural re.sources. Through these 
activities, other cave sites in Central Oregon can be protected 
from irresponsible or uneducated behavior. 

Organizations such as the NSS, Bat Conservation International, 
and the American Gave Conservation Association could also 
supply educational materials and design. The High Desert 
Grotto could be a source of volunteers for education on caving 
techniques and safety. 

The interpretive and education program should have three 
components: (1) self-guided; (2) guided, and (3) ofT-site, 


Good cave manners, along with an under¬ 
standing of the damage that abuse can 
bring, and the importance of preserving 
cultural resources would be demonstrated 
here,.. The interpretive and education 
program should have three components: 

• self-guided, 

• guided, and 

• off-site. 


Self-Guided Interpretation 

Self“guided interpretation is the simplest and least expensive to 
provide. Typically, sdf-guided interpretation does not require 
staffing, except to provide materials for pickup at the site. The 
following is a list of the appropriate types of on-sitc interpretation 
for the Redmond caves site. It is reconiinended that the Red¬ 
mond caves interpretive program start out with some combina¬ 
tion of these methods. 


^ A simple covered box with handouts and a site register could 
be provided at the site entrance. The handout could include 


V 
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the rules of the site, safe caving behavior, infonnalioti about 
bats and other wildlife, and phone numbers to contact for 
more information or to report security or inainLcnance 
problems. 

❖ An interpretive walk could be provided on the trail system. 
This consists of a brochure provided in a covered box at the 
site entrance that is keyed to numbered posts or other mark¬ 
ers on the site. Interpretive walks are less expensive to 
construct and maintain than permanent interpretive signs, 
and have the advantage that they could be easily supplied in 
other languages if appropriate. However, the supply of 
brochures must be constantly replenished for the walk to be 
successful. Recycling brochures for use by others should be 
encouraged. Information could include the following: 

^ a narration of lava tube formation, 

^ cultural and historical information, 

the story of the western big-eared bat and bats in general, 

descriptions of old growth juniper woodland habitat and 
its associated wildlife, 

identification of disturbances to the site such as soil 
compaction, 

explanations of rehabilitation programs, 
naming the Cascade peaks visible from the site, and 
mileage of each trail segment. 

❖ PtrmanenC interpretive signs could be installed at the en¬ 
trance to the site and at key locations within the site. The 
permanent signs could include the same type of information 
as the handout and interpretive walk brochure; however, they 
have the advantage of not being tied to a particular point. 
Permanent signs provide a sense of place to a park and could 
be very attractive. However, they arc relatively expensive to 
install and are susceptible to vandalism. 

Guided Interpretation 

Guided interpretation typically requires someone to be present 
on the site to provide information. The following is a list of 
appropriate types of on«site interpretation for the Redmond caves 


o-'.'Sr-A- 






❖ A small visitor center could be built near the entrance. A 
park host (typically a volunteer) could be stationed at the 
center to answer questions and provide a measure of security. 
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'riic ccnlcr could also house displays, provide brochures, and 
update a bulletin board of upcoming events. Less attractive, 
but functional, a small trailer could be parked on the site to 
provide the same services. 

❖ Regular guided waJks could be provided on the site, rhesc 
could be conducted by trained volunteers. For example, 
during the summer months, a guided walk could be held 
every Saturday morning. The emphasis sliould be on 
providing information beyond that easily included in a 
brochure or on a sign. Examples of this type of information 
appropriate to the Redmond caves site include interpretive 
walks on seasonal flowering plants, old growth juniper 
woodland, and backyard wildlife. Other appropriate walks 
would teach visitors how to cave properly. 

❖ Local experts could deliver talks or lectures on appropriate 
topics such as geology, bats, or native plants. 

❖ More intensive classes (lasting several hours) could be pro* 
vided on caving, geology, biology, botany, or crafts. Such 
projects as building bat or bird houses could take place at the 
outdoor education area. 

❖ The public could be invited to participate in rehabilitation 
activities, such as learning how to plant native vegetation and 
restore caves site. 

Off-Site Interpretation and Education 

❖ Off-site interpretation typically provides interesting informa¬ 
tion with the intent of attracting visitors to the site. For the 
Redmond caves site, appropriate locations for displays and 
brochures include the Redmond Airport, Library, Chamber 
of Commerce, City Hall, and the Deschutes County Fair¬ 
grounds, 

O/Tsjte education typically focuses on an in-school program 
that provides classroom education to children as preparation 
for field trips. The Redmond caves site provides the opportu¬ 
nity to teach students about local geology, history, cultural 
resources, cave protection, and wildlife (especially bats). 
Perhaps most importantly, the caves site could be a place (or 
children to learn to appreciate and respect natural and 
cultural resources. A significant benefit of this is that chil¬ 
dren often influence parental behavior with these learned 
values. 
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Development Schedule 


Table I describes a timeline to guide the funding and develop¬ 
ment process of the Redmond caves site over the next 20 years. 
The items are in rough chronological order. 


Table I. Schedule of Improvements 


Section 8 


TASK 


Finil hjblic Meeong 
Adopt Master Phn 
Submit lease appicadon to 6LM 
Conduct arthaeologteal survey 
EA/FONSl 
Install perimeter fence 
Request cbsure of site to motor vehicles 
Post regulatory signs 
place boK for park rules & info handouts 
Race temporary restroom hqifiiy 
Place monumenc sign 
Race info about park in off-site locations 
Bulkl parking lot 
Build interna] roads/traih 
Inidace rehabiliation of compacted areas 
frutal indgadon/landtcapiiVhirf (perk area) 
Install parking lot ligfiurg 
Install setf-guided wait (posts, brochure} 
G;r»truct permanent restrooms 
Install telephone 
Build outdoor classroom 
Install permanent incerpreiive s(gns 
Insttll temporary vbltors center (mNcr) 
Build permanent visitors oenter 


E 
S 

o 
Z 

1998 




E 
8 
Q 


t> I" 
S I 
1 S 


■5 _ 

fe Sogi- 
5 5 5. ^ 


S’ S- C 

-g o 


O 

Z 


u 

V 

Q 


1999 ■ 


2000 200S 20(0 20(S 















































A . 


















M 




'Jyy/ 

ELi^ 












































































































































































































































: ■ yrr ^ 

























































































1 


















1 

1 























Page 28 


REDMOND CAVES MASTER PLAN_JANUARY II. 1999 






Section 9 I 




Cost Estimates 
and Funding 
Sources 


Table 2 includes cost estimates for the 
proposed elements of the Redmond Caves 
Master Plan. 


Table 2« Park Improvement Cost Estimates 


IMPROVEMENT^ 

PER UNIT 
COST^ 

TOTAL 

Fence 

1,830 linear feet (Lf) wood rail 

$5/LF 

$9,150 

2,960 LF wire fence 

$I.50/LF 

$4,440 

Road 1 

300 LF paved (M' wide: 2" AC over 4" baie) 

J20/LF 

$d.000 

SOO LF gravel (M' mde; T depth) 

$15/LF 

$7,500 

Revegetatfon 

40,200 square feet (SF ripped, amended, planted) 

50.25/SF 

$10,050 

Parking Area 

43,053 5F paved (2" AC over d" bate) 

$I.30/SF 

$80,000 

Striping 


$450 

S,000/LF curb and sidewalk 

512/LF 

$80,000 

Drainage (2 drywells) 

$4,000 ea 

$8,000 

4,000 Sf landttaping 

$I.S0/5F 

$8,000 

Lighting (5 lights) 

51000 ea 

55,000 

Signs 

Regulatory (8 signs) 

$200 ea 

$1,600 

Monument sign 


$2,500 

Posts ( 6 posts for self-guided walk) 

$10 ea 

$80 

Permanent interpretive (5 signs) 

$400 ta 

$2,000 

Picnic Area 

60,806 SF lawn (seeded) 

$0.IS/SF 

$91,200 

64,806 SF Irrigation (lawn i parking) 

$I.50/SF 

$97,200 

Picnic tables (three tables) 

$350 ea 

$1,050 

Trash ghs (three 50-galloi>j 

$500 ea 

$1,500 

Other landscaping (15 trees) 

$85 ea 

$1,275 

Restroom 

Building 


$75,000 

2,S00 SF pavers 

$3/5F 

$7^00 

2S0' water line 

$45/LF 

$11,250 

250' sewer line 

$40/LF 

$10,000 

250' power line 

$12/LF 

$5,500 

Visitor Center 

200 SF wood structure, concrete buitdadon 

$85/5F 

$17,000 


roWZ COST OF IMPROVEMENTS $501,149 

L Cast estimates include labor. The uie of volunteers could sigpifianily reduce costs. 
2. Costs of completing additional inventories identified in Section 3 are not included 
in this table. 
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Funding Sources 

In order to finance the recommended park improvements* it is be 
important to consider a range of funding sources. The use of 
alternative revenue funding has been a trend throughout Oregon 
as the full implementation of Measure 5 has reduced property tax 
revenues. This trend has continued with the passage of Measures 
47 and 50. This overview is provided to illustrate the range of 
options currently available to finance Redmond caves site im- 
provements over the next 20 years. 

Property Taxes 

Property taxes have traditionally served as the primary revenue 
source for local governments. Property taxes could be levied 
through: (1) tax base'levies, (2) serial levies, and (3) bond levies. 
The most common method uses tax base levies that do not expire 
and are allowed to increase by 6% per annum. Serial levies are 
limited by amount and time they could be imposed. Bond levies 
are for specific projects and are limited by time based on the debt 
load of the local government or the project. 

System Deve/opment Charges 

System Development Charges (SDCs) can be used to fund public 
infrastructure, especially as growing populations increase dc' 
mand. Generally, the objective of SDCs is to allocate portions of 
the costs associated with capital improvements upon the develop¬ 
ments which increase demand on park, sewer or other infrastruc¬ 
ture systems. The City of Redmond has a SDC system in place 
that currently collects fees for City parks. A portion of this 
funding could be allocated to the Redmond caves site. 

Grants and Loans 

The majority of the grant and loan programs available today are 
geared towards economic development. Most federal programs 
require a match from the local Jurisdiction as a condition of 
approval. Private grant programs are a potential source of 
funding for the portions of the Master Plan that are tied to 
educational programs. Some programs may be also be afpropri- 
ate for capital improvements. 

Federal Grant Pragrams 

The most promising of federal programs is the Land and Water 
Conservation Fund (L&WGFj, which was established in 1964 
(Public Law 88-578) and is cficctivc through September 30, 2015. 
The L&WCF is a type of “trust fund" to accumulate revenues 




N 
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from Federal outdoor recreation user fees, the Federal motorboat 
fuel tax, surplus property sales, and oil and gas leases on the 
Outer Continental Shelf, for subsequent appropriation by 
Congress. Fund grants have averaged around $ 100 million per 
year over the life of the program, with a peak of $369 million in 
FY 1979. 

The L&WCF was established for two primary purposes. The 
m^ority of expenditures have been for land acquisition and 
associated management costs by the four major Federal land 
management agencies: the USDA Forest Service, and the Na¬ 
tional Park Service, U.S. Fish and Wildlife Service, and Bureau 
of Land Management in the Department of the Interior. 

To be eligible for grants, every State must prepare and regularly 
update a statewide recreation plan and a project selection pro¬ 
cess- In most years, States receive apportionments of L&WGF 
grant funds based on a national formula (with state population 
being the most influential factor). Then States initiate a state¬ 
wide competition for the amount available. AppKcadons are 
scored and ranked according to the project selection criteria so 
that only the top-ranked projects (up to tine total amount avail¬ 
able that year) are chosen for funding. ‘Winning* applications are 
then forwarded to the National Park Service for formal approval 
and obligation of federal grant monies. 

The State office supplies local application deadlines, state priori¬ 
ties and selection criteria, and direction on the documentation 
required to justify a grant award, The Oregon is office is located 
at: Policy & Planning Division, Dept, of Parks & Recreation, 

1115 Commercial St., N.E, Salem OR 97310-1001, 503-378- 
6378. 

Private Foundations 

There are a number of foundations in the state that provide 
funding for community-based project, particularly those that 
focus on educational programs. These foundations require that 
an applicant have nonprofit status; in Redmond, this could be 
accomplished by the formation of a “Friends of Redmond Caves” 
organization. The following is a list of the Oregon-based founda¬ 
tions that have historically supported education, youth activities, 
community improvement, and wildlife protection. 

❖ The Autzen Foundation, Portland 

❖ James A. Bonavia Family Charitable Trust, Bend 

❖ Clark Foundation, Portland 
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Chiles Foundation, Portland 

❖ Jeld-Wen Foundation, Klamath Falls 

❖ Pacificorp Foundation, Portland 

Financing Took 

In addition to funding options, the recommended park improve¬ 
ments listed in this plan may benefit from a variety of financing 
options* 'Although often used interchangeably, the terms financ¬ 
ing and funding are not the same. Funding is the actual genera¬ 
tion of revenue by which a jurisdiction pays for improvements, 
such as property taxes, SDGs, and various grant programs. 
Financing refers to the collecting of ftinds through debt obliga’ 
tions. 

There are a number of debt financing options available to the 
City of Redmond, all of which could be used to pay for cave site 
improvements. The use of debt to finance capital improvements 
is balanced with the ability to make future debt service payments 
and to deal with the impact on its overall debt capacity and 
underlying credit rating. Debt financing should be viewed not as 
a source olTundiiig, but as a time shifting of funds. The use of 
debt to finance these park improvements is appropriate since the 
benefits from the park improvements would extend over the 
period of years. If such improvements were to be tax financed 
immediately, a large short-term increase in the tax rate would be 
required, By utilizing debt financing, local governments arc 
essentially spreading the burden of the costs of these improve¬ 
ments to more of the people who are likely to benefit from the 
improvements and lowering immediate payments. 

General Obligation Bonds 

General obligation (GO) bonds are voter-approved bond issues 
which represent the least expensive borrowing mechanism 
available to municipalities. GO bonds are typically supported by 
a separate property tax levy specifically approved for the pur¬ 
poses of retiring debt. The levy does not terminate until all debt 
is paid off. The property tax levy is distributed equally through¬ 
out the taxing jurisdiction according to assessed value of prop¬ 
erty. General obligation debts are typically used to make public 
improvement projects that would benefit the entire community. 

State statutes require that the general obligation indebtedness of 
a city not exceed 3% of the real market value of all taxable 
property in the city. Since general obligation bonds would be 
issued subsequent to voter approval, they would not be restricted 
to the limitations set forth in Ballot Measures 5, +7, and 50, 
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Although new bonds must be specifically voter approved, Mea¬ 
sure 47 and 50 provisions are not applicable to outstanding 
bonds, unissued voter-approved bonds, or refunding bonds. 

Limited Tax Bonds 

limited tax general obligation bonds (LTGOs) are similar to 
general obligation bonds in that they represent an obligation of 
the municipality. However, a municipality’s obligation is limited 
to its current revenue sources and is not secured by the public 
entit/s ability to raise taxes. As a result, LTGOs do not require 
voter approval. However, since the LTGOs are not secured by 
the full taxing power of the issuer, the limited tax bond represents 
a higher borrowing cost than general obligation bonds. The 
municipality must pledge to levy the maximum amount under 
constitutional and statutory limits, but not the unlimited taxing 
authority pledged with GO bonds. Because LTGOs are not 
voter approved, they are subject to the limitations of Ballot 
Measures 5, 47, and 50. 

Bancroft Bonds 

Under Oregon Statute, municipalities are allowed to issue 
Bancroft bonds which pledge the city’s full faith and credit to 
assessment bonds. As a result, the bonds become general obliga¬ 
tions of the city but arc paid with assessments. Historically, these 
bonds provided a city with the ability to pledge its full faith and 
credit in order to obtain a lower borrowing cost without requiring 
voter approval. However, since Bancroft bonds arc not voter 
approved, taxes levied to pay debt service on them are subject to 
the limitations of Ballot Measures 3, 47, and 50. As a result, since 
1991, Bancroft bonds have not been used by municipalities who 
were required to compress their tax rates. 

/o/unteers 

A program to recruit and manage volunteers is recommended for 
the Redmond caves site, both to reduce costs and to increase 
community ownership of the site. Individuals and groups could 
purchase and install specific items such as fencing, benches, 
picnic tables, signs, and even trail segments. Some of these items 
could be named after a group or individual. Several Central 
Oregon natural areas have had great success with this type of 
volunteer activity, such as the Sunriver Nature Center. For 
example, the local gardening club or native plant society chapter 
could build and maintain a native plant walk. Volunteers could 
increase security on the site by leading on-site walks and staffing 
a temporary or permanent information booth. 
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General service groups who may be willing to donate lime or 
materials arc the local Rotary and Kiwanis Glubs» Boy Scouts, 
Campfire, Redmond Senior Center. Some special interest 
groups in the area that may be willing to provide volunteers 
Include the High Desert Grotto (caving technique and safety), 
Native Plant Society (vegetation), Audubon Society (birds and 
wildlife). Organizations such as the NSS, Bat Conservation 
International, and the American Gave Conservation Association 
could also supply educational materials and design. 

An efTcctive way to attract and manage volunteers is to form a 
“Friends of the Redmond Caves” advisory committee for the 
park. The City could supply staff and meeting rooms for such a 
group. If the group could qualify for nonprofit status, it could 
apply for grants from foundations to build and manage the 
Redmond caves. 
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Appendix A: Interim Cave Management Policy 



Instruction Memorandum No. OR-95-021 
Effective November 1, 1994 


INTERIM CAVE MANAGEMENT POLICY FOR 
BUREAU OF LAND MANAGEMENT fBLMI CAVES IN OREGON AND WASHINGTON 

Introduction 

The Federal Cave Resources Protection Act of 1988 states that significant caves on federal lands 
are an invaluable and irreplaceable part of the Nation’s natural heritage and, in some instances, 
these significant caves are threatened due to improper use, increased recreational demands, 
urban spread, and lack of specific statutory protection. 

The Act’s purposes are to secure, protect and preserve significant caves on federal lands for the 
perpetual use, enjoyment and benefit of all people and to foster increased cooperation and 
exchange of information between governmental authorities and those who utilize caves located 
on federal lands for scientific, educational or recreational purposes. 

As provided by the Act, it is also the policy of the United States that federal lands be managed 
in a manner which protects and maintains, to the extent practical, significant caves. 

Recently issued federal regulations define the process and criteria for establishing cave 
significance. In accordance with the Act, federal agencies are required to prescribe policy or 
regulation which include management measures to insure that caves under consideration for 
listing of significance be protected during the period of consideration. The Act further provides 
for agencies to regulate or restrict use, as appropriate for caves determined to be significant. 

Until caves are determined significant and management plans are prepared which provide specific 
management prescriptions for those caves, the following interim policy will insure 
the protection of significant and potentially significant caves on federal lands administered by the 
BLM in Oregon and Washington. 

Interim Cave Management Policy 

1. Recreational or other human activities are allowed in caves when consistent with 
protecting other cave resource values. Foot access and exploration in caves is 
permissible, unless otherwise limited. 

2. Where known or potential adverse impacts from human use to threatened, 
endangered, and/or sensitive plants or animals, cultural resources, biological deposits 
(i.e. middens, skeletal remains, etc.), or geologic/paleontologic/mineral features are 
present, then the responsible authorized officer shall act to protect these resources. 
Such actions could include information/education, closures (seasonally or yearlong), 
written authorization for activities, or other appropriate measures. 
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3. In administratively and Congressionally designated areas, authorized officers will 
continue to apply existing applicable agency direction when such direction provides 
sufficient protection of significant or potentially significant caves (i.e. federal laws, 
regulations, resource management plans, interim management guidelines for 
wilderness study areas, or cave management plans). 

4. Written authorization will be required from the responsible authorized officer for any 
activity or installation that could destroy, disturb, deface, mar, alter, harm, remove 
cave resources or alter the free movement of life into or out of any significant or 
potentially significant cave. This could include recreational, scientific, educational, 
commercial or competitive uses. Written authorization can be in the form of an 
approved Management Plan, use permit or authorizing letter. 

5. The BLM retains the authority to limit or terminate uses and/or require the restoration 
of cave resources if it is determined that unacceptable resource damage is occurring. 

6. The BLM will consider proposals for special activities at any time, including placing 
fixed anchors in a cave, establishing a trail to a cave, research, etc. For existing uses 
or activity proposals where it is determined that a Management Plan Is required, 
priority will be given to caves where extensive recreational uses are occurring or 
significant resource conflicts may be at issue. 

7. Authorized activities or installations are subject to the agency’s NEPA process and 
shall be consistent with the intent of the Federal Cave Resources Protection Act of 
1988 and any conditions of existing policy and/or management decisions for the 
affected cave(s). Written authorization would require the applicant to provide the 
time, scope, location and specific purpose of the proposed activity and the manner 
in which the activity is to be performed. 

8. Unless otherwise authorized, the following acts are prohibited in all caves. The 
responsible authorized officer will take appropriate action needed to reduce or 
eliminate the occurrence of the acts. 

* Willfully defacing, removing or destroying plants or their parts, soil, rocks or 
minerals, or cave resources 

: * Building, maintaining, attending or using a fire, campfire or stove fire 

* Smoking 

* Camping 

* Possessing, discharging or using any kind of fireworks or other pyrotechnic 
device 

* Discharging a firearm, air rifle or gas gun 

* Possessing a domestic animal 

* Disposing human waste 

* Digging, excavation, or displacement of natural and/or cultural features 
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* Removal of cave resources 

* Entering into a cave which requires written authorization, or engaging in any 
activities for which a written authorization requirement has been established, 
without having obtained in advance and having in possession such written 
authorization 

9. Existing installations (i.e. stairs, ladders, fixed anchors, etc.) will be evaluated for 
retention or removal. Retained and future installations designed and authorized to be 
left in place should normally be camouflaged to minimize visual impacts. Method of 
removal or future placement will be pre-approved by the authorized officer and a 
condition of written authorization. Any non-permanent apparatus or equipment used 
must be removed immediately after its use. 

10. The use of hand drying agents for climbing which are not natural appearing will be 
avoided. Mitigation measures (chalk balls, pigmented chalk, etc.) will be required, 
should monitoring indicate the need to reduce visual impacts to a cave. If needed, 
periodic cleaning of drying agents by cave users to the satisfaction of the authorized 
officer can be required. 

11. On public lands administered by the Bureau of Land Management, no new surface 

disturbing activities would be authorized within a 350 foot radius of a cave opening 
or any known cave passages which may adversely impact any significant or 
potentially significant cave resource value. 
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AGREEMENT 


This agreement is by and between the City of Redmond ("City") and 
the Bureau of Land Management ("BLM"). 

WITNESSETH 

WHEREAS, The City and the BLM recognize that the Redmond Caves 
("Caves") is a valuable natural, cultural and recreational 
resource for City, region and State; and 

WHEREAS, The City and BLM have determined it is advantageous to 
both parties and in the public interest to enter into this 
agreement; and 

WHEREAS, The City and BLM agree that there is a need to preserve 
the cultural and natural resources of the Redmond Caves. It is also 
agreed that neither the City nor the BLM has the resources to 
preserve the site or to develop interpretive or recreational 
facilities. However, the City and BLM agree that by combining the 
energies of staff, land, equipment, and volunteer resources that 
the Caves's cultural and natural resources can be preserved and 
enjoyed with a minimum of costs. Therefore, the City and BLM agree 
to the following conditions to preserve and enhance the Redmond 
Caves Site. 

NOW, THEREFORE, in consideration of the foregoing, the parties 
hereto agree as follows: 


Bureau of Land Management Obligations: 

1. The BLM will agree to joint management of Caves preservation 
and educational programs with the City. 


2. The BLM will agree to coordinate mitigation and preservation 
efforts at the Caves. 


City Obligations: 


1. The City will prepare a master pJ^dh map of the site including 
identification of the cave sites, proposed trails and parking area. 


)J^dn^iT 
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2. The City will commit City staff to assist in the development 
and maintenance of the Caves site. 


3. The City will pursue grants and donations to develop and 
preserve the site. 

4. The City will coordinate the utilization of volunteers, 
docents and teachers for interpretive programs at the site. 


5. The City will pursue redesignation of zoning from 
manufacturing to Open Space Park land. 

6. The City will provide law enforcement patrol of the Redmond 
Caves. 


Mutual Obligations: 

1. BLM and the City will develop an access plan for the use and 
preservation of the Caves. 

2. BLM and the City will develop a master plan for the site which 
will include use policies and a schedule and budget for site 
improvements. 

3. The BLM and City will develop educational, environmental, 
cultural and recreational public classes. 

appropriate 
on site or in 


4. BLM and the City will attemp t to develoT 
interpretive displays of Caves history 


5. BLM and the City will develop a cooperative project plan for 
implemintation of the various actions identified. 


Termination: 

Either party may terminate this agreement by providing the other 
party 120 days written notice of its Intent. 


DATED this 



day of 




1992. 


BUREAU OF LAND MANAGEMENT 


I 



CITY OF REDMOND 
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Site Description and 
Background 


Background 

The Redmond caves site encompasses a area of natural 

lava tube caves and native juniper woodland (Figure 1). The 
property is currently owned by the Bureau of Land Management 



(BLM) but 


Redmond’s dty limits. 


Ev^ntnally, the caves 

will be surrounded by light industrial uses. The new Deschutes 
County Fairgrounds are currently being built less than a mile to 
the south. 

The Redmond caves have been Usted as significant under the 
Federal Cave Resources Protection Act (FCRP) due to their 
cultural, recreational, biological, and educational resource values. 
The caves site is currently managed under the FCE^ and the 
Interim Cave Management Policy for BLM Caves in Oregon 
(Appendix A). 

The Bureau of Land Management (BLM) and the City of 
Redmond have entered into a joint agreement to man^e the 
Redmond caves site as a public park with an emphasis on educa¬ 
tion. This agreement commits the City to prepare a Master Plan 
that describes how best to rehabilitate, preserve, and maintain 
the resources of the Redmond caves site. The City plans to 
submit a lease application to BLM under the Recreation and 
Public Purposes Act (see discussion below). 

The Redmond caves site is an unique asset for the City of Red¬ 
mond and Central Oregon because it is very accessible and 
located near an urban area. The caves site provides a very 
attractive opportunity for interpretation, education, and recre¬ 
ation. However, rehabilitation efforts are needed to repair and 
keep up with the h^h levels of damage from ongoing misuse of 
the site. 


\ 

Section I 



The Redmond Caves have been listed as 
significant under the Federal Cave Re¬ 
sources Protection Act due to their 
cultural, recreational, biological, and 
educational resource values. 
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Because of unregulated access and the resultant vandalism^ the 
caves arc currently relatively unsafe and unattractive for the 
general public, especially children* Graffiti, broken glass, and 
smoke stains from illegal campfires are present in all of the caves* 

At the present time, the local Boy Scouts and the City of Red¬ 
mond arc continuing a clean-up program of the caves site. The emphasis Is on providing opporttinfdes 


The goal of this Master Plan is to establish basic guidelines for 
development and management of the site* The emphasis is on 
providing opportunities for the public to learn appropriate caving 
behavior and the resource values associated with Oregon’s lava 
tube caves. In particular, the participants in this planning effort 
hope that the Redmond caves site could be used to teach the 
public good safety and preservation behaviors that would help 
protect more remote and less disturbed caves. The challenge is to 
develop a Master Plan that would rehabilitate, protect, and 
manage the caves site for both recreation and education. Most 
importandy, the Master Plan must be feasible to implement. 


for the public to learn appropriate caving 
behavior and the resource values associ¬ 
ated with Oregon's lava tube caves* 
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Objectives 

As established by BLM and the City of Redmond, the objectives 
of the Master Plan are the following; 

1. Identify mant^ement strategies to rehabilitate and enhance 
the caves and their surrounding environment consistent with 
the Federal Cave Resources Protection Act for the protection 
of significant cave resources (the caves were listed as signifi¬ 
cant in 1995); 

2. Limit the degradation of the caves, soils, and vegetation that 
results from uncontrolled human access; 

3. Maintain the caves, trails, and other faciliues in accordance 
with State and Federal requirements to provide a safe and 
attractive visitor experience; and 

4. Implement an interpretive and educational program that 

protects and highlights the unique, biological, 

and geological attributes of the caves. 

Recreation and Pubiic Purposes Act 

This Master Plan will be used in the application process defined 
in the Recreation and Public Purposes Act (R&PE*), under which 
the City of Redmond would sqtply to lease the caves site from the 
BLM. Land included in R&PP applications for leases must be 
shown to be part of a definite, well-planned project with specific 
purposes to benefit the public. A development and management 
plan is required. As identified in the R&PP guide, the master 
plan must include the following elements: 

1. A statement of the proposed use of the Zands, a detailed 
description of the proposed project, and a statement describ¬ 
ing administradon of the tract (Sections 1,4, 5,6 and 7). 

2. The anticipated expenditure for deve/opmenf (including 
source of Ziinds to be used for deve/opraent) (Section 9). 

5. A map showing the nature and Zocaddn of Ihcilities, land 
ownership of the entire project, and access routes (Section 5). 

4. TimetahZe lor development (Section 8). 

5. Explanation of proposed maintenance responsibilities and 
procedures (Section 6). 

In addition, this plan includes a summary of existing information 
(Section 2), identifies information gaps (Section 3), and describes 
the existing and potential use of the site (Section 4). 












Public Involvement 

A Redmond Caves Grant Team consisting of BLM, US Forest 
Service [USFS)^ the City of Redmond, and the consultant was 
established to guide and monitor the Caves Master Plan. The 
Caves Team met_times over the course of the project. 

Two public meetings were held, The first was in June, 1998. 

This meeting was held on-site and included a guided cave visit as 
well as background information. Over 100 people attended this 
first meeting. The second public meeting was held in November, 

1998 to present the draft Master Plan. Approximately_ 

people attended the second meeting. 

An on-site meeting with Klamath, Burns-Paiute, and Confeder¬ 
ated Tribes of Warm Springs was held on June 8, 1998. Approxi¬ 
mately 20 people attended. The meeting was an opportunity to 
begin to share the Tribes^ oral history about the caves site and to 
get their impressions on the best ways to manage the area. It was 
at this meeting that a possible name for the future park was 
mentioned. According to Bridget Whipple, staff to the Warm 
Springs Culture and Heritage Committee, TutiZ/Puspus Pa is the 
Sahaptin name used by elders to describe the Redmond caves 
site. The name appears to be particularly appropriate to the 
caves site. Permission to use this name should be requested from 
the Confederated Tribes of Warm Springs Reservation of Or¬ 
egon. 
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Review of Existing 
Information 


As part of the background research for the Caves Master Plan, 
queries were made of local and regional libraries, historical 
societies, e}q>erts, interest groups, and agencies. The Redmond 
caves have long been of interest to a wide variety of people, 
including native people, settlers, residents, cavers, 
and naturalists. However, there is not a great deal of information 
reflected in available historical and academic literature. For 
example, although general information related to lava tube 
formation is very accessible, specific references to the formation 
of the Redmond caves complex are rare. 

Sources consulted during background research included the 
following; 

^ Central Oregon Community College Library; 

❖ Internet; 

❖ University of Oregon Library; 

❖ BLM files; 

Deschutes County Historical Society; 



^ Redmond Historical Commission; 

^ Oregon Headquarters of the National Speleological Society 
(NSS); 

❖ The High Desert Grotto (Central Oregon Ch^ter of the 
NSS); and 

^ On-site meeting with regional Tribal representatives. 

A bibliography of the information located is listed in Appendix B. 
This information would be useful in developii^ the text for the 
interpretive program (see Section 7, Interpretation and Educa¬ 
tion). 
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It should ako be noted that valuable information regarding the 
caves site may be held by individuals and groups who have used, 
visited, and explored the caves site over the years. This is particu¬ 
larly true for the Confederated Tribes of Warm Springs, whose 
elders have a strong oral tradition. 

The following section includes a brief summary of information 
pertaining to die site, gathered from the resources identified 
during research for this project. 


Cultural Resources 

The Redmond caves have long been known as a source of 

The caves provided temporary shelter, and 
possibly a summer water source (in the form of ice). The Red¬ 
mond caves were officially recorded as an archaeological site in 
1983. Local newspaper accounts, BLM minerals reports, and 
correspondence between the BLM and National Park Service 
report 



For this Master Plan, Dr. John Fagan of Archaeological Investiga¬ 
tions Northwest, Inc. conducted an analysis of the caves site, 
including a literature search, records review, and a pedestrian 
reconnaissance-level survey (Appendix C). " 


Data gaps should be filled by formuladng a 
research design that includes conducting a thorough cultural 
resources survey of the^^^^P^arcrl, implementing a site testing 
plan, and evaluating site significance against National Register of 
Historic Places criteria. Additional measures would include 
developing a plan to protect and preserve significant cultural 
resources. It would ako be important to consult with local Tribal 
governments to determine if the caves site has value as a Tradi¬ 
tional Cultural Property. 




Wildlife and Habitat 

The caves site and BLM public lands surrounding Redmond and 
Bend arc characterized by old growth Juniper woodlands. The 
old growth Juniper woodlands are a unique habitat type, since 





REDMOND CAVES MASTER PLAN REVISED DRAFT 10/29/98 














/ 


less than 3% of all juniper woodlands in Oregon are character- 
ized by trees older than 100 years. In the spring and summer, old 
growth juniper woodlands support a high diversity of breeding 
bird species. In the winter, the woodlands typically support large 
flocks of songbirds. 

With the increasing urban population, the environment has been 
altered in both the caves and the surrounding area. Levels of 
disturbance have increased as a result of unregulated recreation, 
nearby industrial uses, and vehicle traffic. Off-road vehicle use 
and road construction have resulted in pockets of weeds and non- 
native vegetation. Some native wildlife species have also been 
displaced by human presence and disturbance. Although a 
variety of wildlife species can still be observed on the site, over 
time the area will increasingly favor “urban” or “backyard” 
wildlife. 

The site’s small size and its location the city 

limits, surrounded by private light industrial use, also limits 
wildlife diversity. 


Bats 

The northwestern px>pulation of the big-eared bat (Corynoiiwus 
fownsendti) is a U.S. Fish and Wildlife Service Species of Con¬ 
cern and a BLM Sensitive Species. The big-eared bat is state 
listed in Oregon as Sensitive-Critica/. BLM field inventories of 
the Redmond caves have recorded very small numbers of western 
big-eared bats. Field studies conducted from 1986 to 1995 have 
located from one to three bats using the caves for hibernadon 
(winter roosting. Accounts from local residents suggest that the 
caves had “many” bats in the past It is likely that these reports 
are true, and that the Redmond caves historically supported a 
much larger colony of western big-eared bats. 



All bats are easily disturbed by human presence, and the western 
big-eared bat is known to be particularly sensidve to disturbance. 
The main threat to this species has been the disturbance of 
roosting sites from recreadonal caving or any other aedvity that 
involves human entry, noise, or vibradon. Surveys conducted in 
Oregon indicate that many historic roost sites have been nega- 
dvely impacted in recent years. Most monitored colonies have 
had moderate to sizable reduction it\ numbers. 

The Redmond caves condnue to have the potcndal to provide 
winter or summer roosting habitat for bat species other than the 
western big-cared bat Current use is limited by human visita¬ 
tion, but the BLM has documented small numbers ofbig brown 
bats (Ept^cus fiicusj and small-footed myotis (Myotis 
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ciliolabrum) using the site for night roosting during the summer 
(Perkins, 1998). Based on current biological information, use of 
the caves for daytime recreation and education would likely not 
affect the remaining bat populations, particularly if activities 
cease at dusk as recommended (see Section 5). 

Redmond Coves Site Fo/se-Scorpton 

An article in the American Museujn of Natural History Bulletin 
(Number 123, 1962), describes a holotype {only known example 
of a species) of Charlotte’s false-scorpion {Parobisium cAar/offcae) 
as having been collected in June 1938 from the "Redmond lava 
cave.” It is likely that tliis is a reference to the Redmond caves; 
however, the 1962 description of the insect was from the 1938 
collection housed at the American Museum of Natural History 
and the location derived from original field notes* 

The Charlotte’s falsc-scorpion is described as large and reddish 
brown in color. It is also described as blind or semi-blind, which 
may indicate that the species is found only in caves* Little else is 
known about the insect If additional efforts have been under¬ 
taken to locate representatives of the Charlotte’s false-scorpion, 
no records were made. If the false-scorpion is present in the 
Redmond caves, and is indeed a rare species, it may be consid¬ 
ered Threatened or Endangered. At the least, the record of the 
species is an interesting addition to the natural history of the 
caves. 

Geology 

like many of the geologic features of Central Oregon, the 
Redmond caves site complex was formed by volcanic flows from 
the Newberry Caldera, a shield volcano around 35 miles south of 
the caves site. The Redmond area is covered by a layer of 
volcanic flow called Newberry Basalt, typically 50 to 100 feet 
thick, that originated on the flanks of Newberry Caldera during 
the Pleistocene Epoch (around 10,000 to 2 million years ago). It 
is expected that the Newberry Basalt is relatively thick in the 
caves area, probably around 100 feet. Near the surface, the 
Newberry Basalt hosts many lava tubes, including the Redmond 
caves system. In most places, the basalt is covered with a thin 
layer of windblown sand and silt. 

As the Newberry Caldera repeatedly erupted, the downslope 
flows created tubes that carried the hot fluid lava through areas 
that had cooled and hardened. Lava tubes became plugged as 
lava cooled, and new tubes formed. At times, the tubes emptied 
oflava. Some of the empty tubes subsequently collapsed and are 
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visible today as topographic depressions. Others are now lava 
tube caves. 

The Redmond caves complex consists of five known r.aves. Most 
arc relatively shallow, although two of the caves are joined by a 
narrow connection. The caves have deep, sandy floors, with 
scattered fallen ceiling blocks. The complex is virtually one lava 
tube, with individual “caves” separated by roof collapse. The 
dimensions of the caves range from 60 feet wide and 20 feet tall 
to 10 feet wide and 2 feet tall. Many passages have been filled 
with sand that has blown in. The smaller caves are suspected to 
be as large as the main passages, if the blow sand were to be 
excavated. The large caves have floors consisdng of blow sand 
and pumice dust at least 6 to 8 feet deep. Because of this, the 
caves are very dusty when disturbed. 

The caves have been reported to extend beyond the BLM 
property onto private property. A 1963 BLM Mineral Report 
mentions that local residents entered a cave on private property 
to the northeast of the subject property, crawled in a southwest¬ 
erly direction, and exited at another cave opening. The report 
also mentions that the same residents crawled from the lumber 
yard entrance in a northwesterly direction for approximately 600 
feet. The entrance was apparently in the middle of a lumber 
yard, and was filled. According to the mineral report, the 
entrance to Cave No. (Figure 2) was blasted closed by dynamite 
for . .no apparent reason...” This cave remains closed by fill. 



The Redmond Caves complex consists of 
five known caves...The posslbili^ remains 
chat undiscovered lava tubes are present 
on the site. 
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Cave surv^ by the members of the Oregon High Desert 6rotto 
of 'rtie Notional Speleological Society, Bend, Oregon. 

For more info contact the N.S.S. at 2813 Cave Ave, Huntsville. AL 35810 


Note: Coves ore shown in approximate relationship as mapped by 
6lobal Positioning System (SPS). 
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Additional Inventory Needs 


The literature search and interviews conducted for this Master 
Plan revealed several deficiencies, A general description of 
appropriate methodology is included. A recommended schedule 
for completion of these additional inventories is included in 
Section 8. 

Some of these topics may be excellent senior or masters degree 
projects for college students. The City may wish to contact the 
Central Oregon Community College and institutions such as the 
University of Oregon to establish the feasibility of using students 
to provide additional inventory information for the site, especially 
for more academic components, such as the search for the 
Gharlotte^s false-scorpion. 

Cultural Resources 

❖ Conduct a onetime systematic archaeological and cultural 
survey of the entire parcel that includes recordation 

of all sites and isolates. Site boundaries would be fully 
delineated and documented during the course of the survey. 
Ail cultural clearances would be completed before ground- 
disturbing activities. 

^ Shovel test sites only when necessary to determine National 
Register of Historic Places eligibility. 

Evaluate sites for significance using National Register of 
Historic Places criteria. 


Section 3 


Some of these topics may be excellent 
senior or masters degree projects for 
college students... 

• Record an oral history. 

• Monitor bat use. 

• Search for Charlotte’s false-scorpion. 

• Search for additional lava tube caves. 

• Count users. 


\ 


❖ If necessary, develop a research design for data recovery. 
The design must meet State Historic Preservation Office 
(SHPO) and BLM approvat. 

^ Determine the site's potential as a Traditional Cultursd 
Property. Designation of Traditional Cultural Properties 
located on public lands must have SHPO concurrence. 


❖ 


V. 


Record an oral history of the caves site from testimony 
provided by tribal elders and longtime residents of Redmond. 
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WrW/ffe 

❖ Continue to monitor bat use via existing BLM methodology. 

This consists of a diurnal (daytime) examination for winter 
roosting bats every one to two years, and summer surveys 
including visual and electronic detection, 

❖ Conduct a search for the Charlotte's false-scorpioii. Method- 
ology for this search should be established by an entomolo¬ 
gist* 

Geology 

❖ Conduct a site survey to locate any additional lava tube caves 
on-site. Methodology for this survey should be determined 
by the BLM, Methods used by Siemans and Associates 
(1996) for the 13th Street alignment is one technique to be 
considered. 

Recreation 

^ It would be beneficial for planning and funding purposes to 
better understand how many people are currently using the 
caves site for recreation. This could be accomplished by a 
weekend and weekday count during the summer when use is 
likely to be the highest. Even if this is not feasible, counts 
should be made periodically as improvements are installed in 
the new park. 
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Existing and Potentiai 
Public Use 


Existing Use 

The Redmond caves site has long been used by local residents for 
cave exploration, ofT-highway driving, walking, shooting, and as 
an informal gathering spot. The caves site has also been the site 

and refuse dumping. 
Several generations of locals have visited the site for these and 
other reasons. 

The caves site is currently in poor condition. The caves and soils 
do not appear to be supporting the current types of use (mainly 
olf-highway vehicles). The local Boy Scouts and the City of 
Redmond have an ongoing program to clean up the caves site. 
The Boy Scouts have adopted the Redmond caves under the 
BLM’s Adopt-an-Open Space program. However, the degrada¬ 
tion of the caves site appears to be occurring at the same pace or 
more rapidly than clean up. 

Potential Use 

The goal of this Master Plan is to guide the public towards better 
stewardship of the caves with security and appropriate facilities, 
and through education. If the Master Plan implementation is 
successful, the number of people using the caves site may increase 
over the present levels of use. However, the types of uses would 
be changed to reduce impacts. 


of illegal aedvities such as | 



The Caves site is currentiy in poor condi¬ 
tion... If the Master Plan implementation is 
successful, the number of people using the 
Caves site may increase over the present 
levels of use. However, the types of uses 
would be changed to reduce impacts. 


The caves would be managed in a manner consistent with the 
Federal Cave Resources Protection Act. As directed by the Act, 
implementing the Master Plan would result in securing, protect¬ 
ing, and preserving cave resources for the perpetual use, enjoy¬ 
ment, and benefit of all people. Management of the site as 
proposed would maintain the existing biological, cultural, geo¬ 
logical, recreadonal, and educational values. 
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Site Plan 


Hie Site Plan (Figure 3) reflects the overall goal of the project to 
protect the site and guide proper usage. The Site Plan includes 
the following elements: 

❖ Fencing. In order to control motor vehicle access, the entire 
site would be fenced. Fencing is proposed to be a combina¬ 
tion of split rail in areas where aesthetics are more important, 
and less expensive 3-strand wire fence along other portions of 
the site. All fencing would meet BLM specifications to 
reduce conflicts with wildlife. The bottom rail or strand 
would be a minimum of 18 inches above tlie ground and the 
top rail or strand would be a maximum of 38 inches. The 
central rail or wire would be at 26 inches for a three-strand 
or rail fence. If a four-strand or rail fence is constructed, the 
center two rails or strands would be at 24 and 28 inches 
above the ground. A fencing detail of the split rail is included 
as Figure 4. 

❖ 7>aj7s and roads. For the most part, roads and trails are 
designed to conform to existing disturbed areas. Trails would 
be created by narrowing existing dirt roads through rehabili¬ 
tation. A fuUy accessible trail would be created to allow 
wheelchair access to a viewpoint of the central caves. The 
fiilly accessible trail would be paved, emergency access road 
would be graveled, and all other trails would have a natural 
soil surface in the short-term. As use levels increase, or as 
needed for dust abatement, trail surfaces could consist of bark 
chips, gravel, crushed rock, or similar permeable surface. 

4* Paddng, Aparidng area would be created with access off of 
13th Street. The lot would be designed to accommodate 
both cars and buses. The parking lot would be illuminated as 
a security measure. The parking area would be paved. 

Bicycle parking would also be installed in this area, near the 
restroom. 


Section 5 


The Site Plan includes.,. 

• Fencing 

• Traits and roads 

• Parking 

• Restnoom 

• Picnic area 

• Landscaping 
« Revegetation 

« Natural vegetation management 

• Habitat improvements 

• Cave rehabilitation 

• Entrance monument sign 

• Interpretive and directional signs 

• Outdoor classroom 

• Possible visitor center 




V. 
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Figure 4. Zig-Zag Split Rail Fence 
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❖ Restroom, Water and sewer are both currently available in 
13th Street, A public restroom would be located adjacent to 
the parking lot. The area around the restroom would be 
paved. The paved area also provides space for a kiosk or 
other signage* It is recommended that temporary toilets be 
installed as soon as the site is signed* 

^ Picnic area. A picnic ground with turf grass would be 

installed adjacent to the parking area to provide a play space 
and picnic spot for visitors and neighboring employees* 

❖ Landscaping, Landscaping in the form of turf grass and trees 
(a mix of native and non-native species) is proposed for the 
parking and picnic area to provide shade. 

❖ Revegetation, Revegetadon would take place on pordons of 
the site where motor vehicle use has compacted the soil and 
no trails or roads are intended. The following revegetadon 
method is recommended to narrow existing dirt roads to 
around 6 feet wide for trails* (Note: It may be appropriate to 
leave some existing narrower roads “as is” and focus reveg¬ 
etation efforts on larger compacted areas, such as the existing 
informal parking area.) 
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This revegetation methodology would also be used on 
portions of the site that arc in poor habitat condition due to 
invasion by weeds and non-native grasses. 

^ Field stake location and limits of path or road. 

^ Disk compacted soils to a depth of 12 inches. 

^ Install 6-inch layer of crushed gravel within the desig¬ 
nated emergency access. Compact to within 95% relative 
density. 

^ Install 2 inches of asphaltic concrete to the fully acces¬ 
sible road/trail. (Note: this road/trail would extend to an 
overlook but would not enter the sinkhole.) 

^ Rough seed disrupted area adjacent to path or road with 
native seed mix. Rake seed into top inch of disked soil 
Apply seed during fall season. 

In spring, spot spray or manually remove noxious weeds 
as soon as identifiable. Oversced bare areas with native 
seed mix. 

❖ Natural vegetation management Areas of natural vegetation 
would be managed to maintain old growth juniper and native 
plants within the understory. Thinning of younger juniper 
may occur to maintain the vigor of the understory and 
improve the aesthetics of the site. 

❖ Habitat improvements. Bird and bat boxes may be installed 
to improve wildlife viewing opportunities. 

❖ Cave rehabilitation. The following cave rehabilitation 
measures should be considered: 

^ Gate both entrances of Cave No. 3 to protect roosting 
bats, reduce human disturbance and vandalism, and 
provide an opportunity for education and interpretation* 
Gating would consist of a Zero Airflow Restriction Bat 
Gate. The cave could be open seasonally, closed year- 
round, or used by permitted entry only. 

Remove trash on a regular basis, including small pieces 
of glass. 

Remove fire rings and smoke marks, 

Evaluate cave interiors for safety on a regular basis (i,e,, 
ceiling stability). 

Remove blow sand from blocked or constricted cave 
passages. 







f 


^ Monitor geologic features for alteration or damage. 

Remove or cover graffiti. BLM could work with the 
High Desert Grotto and Central Oregon Task Force to 
develop a methodology that is effective but does not 
impact significant cave resources* 

❖ Entrance monument ^gn. A detail of the proposed sign style 
is shown on Figure 5* 

❖ Interpretive and directional signs, A detail of the proposed 
sign style is shown on Figure 5. 

❖ Outdoor classroom/lecturc area. A small area of wooden or 
similar material benches is suggested for construction adja¬ 
cent to the central cave opening. This location is the most 
visually interesting portion of the site, 

❖ In the future, if a visitor center is desired, it should be con¬ 
structed to the south of the rest room. 

Because the City of Redmond intends to apply to lease the caves 
site under the R&PP, the Site Plan would be submitted to BLM 
with the lease application. ITie BLM would prepare an environ¬ 
mental assessment for the lease, based on the Site Plan (Figure 3), 


V. 
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Security and Maintenance 


Security 

Site security is an essential component of the proposed park’s 
success. It would be necessary to prevent unauthorized motor 
vehicle use and illegal activities such as cave bonfires and trash 
dumping. A number of measures are available to ensure the site’s 
security. 

❖ Interim Cave Management Policy. Enforce restrictions 
under the Interim Gave Management Policy for BLM Caves 
in Oregon. 

❖ Fencing. As discussed in Section 4, fencing would be pro¬ 
vided around the entire site as a key security step. 

❖ Vehicle exclusion. The parcel should be oflicially dosed to 
motor vehicle use by the BLM, except for the fully accessible 
trail/road and the emergency access road. 

^ Regulatory signs. Once the fencing is in place, signs imple¬ 
menting road closures and other restrictions should be 
prominently posted. 

4* Hours of operation. Signs notifying the public of the hours of 
operation should also be posted immediately. Hours should 
be limited to dawn until dusk. 

4' Trash pickup. Having a regular schedule of trash (Mckup 
would establish a presence on the site and allow continuous 
checking for vandalism. Trash cans or dumpsters should be 
placed on the site when fencing is complete. 

4* Patrol access. The perimeter of the site would be accessible 
on public roads or rights-of-way. 

❖ Restrooms. The twice daily presence of a City employee to 
lock and unlock the public restrooms, as well as regular visits 
by a maintenance person or crew would provide a presence 
of authority on the site. 



ADOPT-AN-QPEN SPACE 


These public lands being 
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❖ Lighting. Combined with fencing, the recommended hours 
of operation for the Redmond caves site would control night 
use to some extent. However, lighting, especially in the 
parking and restroom area would increase the security of the 
area by discouraging loitering and making the site more 
visible to night patrols. The lighting should be shielded and 
directed downward to minimize off-sight impacts. Lighting 
will be limited to the parking and restrooms; no cave en¬ 
trances will be illuminated, 

❖ On-site presence. A small visitors center or trailer for a 
volunteer would provide a daytime presence on the site to 
discourage unwanted activities. If night security becomes a 
serious concern, the City may want to consider providing 
water and sewer hookup for a full-time *^camp host.” 

^ Ongoing maintenance. It is important to quickly remove 
graffiti, trash dumps, and lire rings. This sends the message 
that the site is being regularly monitored and that inappro¬ 
priate behavior is not tolerated. 

❖ Phone number/telephone. A handout or sign with a phone 
number to call to report vandalism or suspicious behavior 
should be provided at the parking area. The City may wish 
to consider installing a public telephone. 

Maintenafice 

As the site develops, maintenance becomes more complex. 

Security and facilities to curtail unwanted behavior, as discussed 

above, would be the first level of effort for the site. Once facilities 

are constructed, they would need to be maintained. The follow¬ 
ing activities are expected; 

Remove trash smd graffiti; 

^ Maintain fencing; 

^ Empty trash cans; 

❖ Provide dust abatement (water trucks, bark mulch, gravel, 
etc.) during construction; 

^ Maintain trails (replace gravel, control erosion); 

4* Maintain and replace plant materials in landscapied and 
rehabilitated areas; 


❖ Mow picnic area; 

•S' Repave and stripe parking lot; 
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❖ Maintain and replace signs and other interpretive materials; 
and 

❖ Clean and repair restrooms. 

The site plan is designed to make maintenance as efficient as 
possible. The picnic area and restrooms are located of off 13th 
Street, a developed road, and arc relatively close to Airport Way, 
Maintenance or emergency vehicles would be able to easily 
access the site via a paved and a graveled road. 

In addition to maintenance, other ongoing acdvities that would 
be the responsibility of the Redmond Public Works/Parks Divi¬ 
sion include scheduling activities and managing volunteers. 
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Interpretive and 
Educational Program 


The Redmond caves site provides a tremendous potential to 
inform the public. The natur£d history of the site is rich and 
diverse, from geology to cultural resources. More importantly, 
the Redmond caves are already well-known to the public and are 
located in an urbanizing environment, unlike other more remote 
and less disturbed Central Oregon caves. Good cave manners, 
along with an understanding of the damage that abuse can bring, 
and the importance of preserving cultural resources would be 
demonstrated here. In pardcular, the City and BLM wish to use 
the caves site to teach children respect and aflection for the 
natural environment and cultural resources. Through these 
activities, other cave sites in Central Oregon can be protected 
from irresponsible or uneducated behavior. 

Organizations such as the NSS, Bat Conservation International, 
and the American Cave Conservation Association could also 
supply educational materials and design. Hie High Desert 
Grotto could be a source of volunteers for education on caving 
techniques and safety. 

The interpretive and education program should have three 
components: (1) self-guided; (2) guided, and (3) olT-site. 


\ 

Section 7 



Good cave manners, along with an under¬ 
standing of die damage that abuse can 
bring, and the importance of preserving 
cultural resources would be demonstrated 
here...The interpretive and education 
program should have three components: 

• self-guided, 

• guided, and 

• off-site. 


Self-Guided Interpretation 

Self-guided interpretation is the simplest and least expensive to 
provide. Typically, self-guided interpretation does not require 
stafling, except to provide materials for pickup at the site. The 
following is a list of the appropriate types of on-site interpretation 
for the Redmond caves site. It is recommended that the Red¬ 
mond caves interpretive program start out with some combina¬ 
tion of these methods. 

❖ A simple covered box with handouts could be provided at the 
site entrance. The handout could include the rules of the 


§)(§(!) 
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site, safe caving behavior, information about bats and other 
wildlife, and phone numbers to contact for more information 
or to report security or maintenance problems. 

❖ An inferprefi've walk could be provided on the trail system. 
This consists of a brochure provided in a covered box at the 
site entrance that Is keyed to numbered posts or other mark¬ 
ers on the site. Interpretive walks are less expensive to 
construct and maintain than permanent interpretive signs, 
and have the advantage that they could be easily supplied in 
other languages if appropriate. However, the supply of 
brochures must be constantly replenished for the walk to be 
successful Recycling brochures for use by others should be 
encouraged. Information could include the following: 

^ a narration of lava tube formation, 

^ cultural and historical information, 

the story of the western big-cared bat and bats in general, 

^ descriptions of old growth juniper woodland habitat and 
its associated wildlife, 

^ identification of disturbances to the site such as soil 
compaction, 

^ explanations of rehabilitation programs, 

^ naming the Cascade peaks visible from the site, and 
mileage of each trail segment. 

❖ Permanent interpretive signs could be installed at the en¬ 
trance to the site and at key locations within the site. The 
I>ermanent signs could include the same type of information 
as the handout and interpretive walk brochure; however, they 
have the advantage of not being tied to a particular point. 
Permanent signs provide a sense of place to a park and could 
be very attractive. However, they are relatively expensive to 
install and are susceptible to vandalism. 

Guided Interpretation 

Guided interpretation typically requires someone to be present 
on the site to provide information. The following is a list of 
appropriate types of on-site interpretation for the Redmond caves 
site: 

^ A small visitor center could be built near the entrance. A 
park host (typically a volunteer) could be stationed at the 
center to answer questions and provide a measure of security. 
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The center could also house displays^ provide brochures^ and 
update a bulletin board of upcoming events. Less attractive, 
but functional, a small trailer could be parked on the site to 
provide the same services. 

❖ Regular guided walks could be provided on the site. These 
could be conducted by trained volunteers. For example, 
during the summer months, a guided walk could he held 
every Saturday morning. The emphasis should be on 
providing information beyond that easily included in a 
brochure or on a sign. Examples of this type of information 
appropriate to the Redmond caves site include interpretive 
walks on seasonal flowering plants, old growth juniper 
woodland, and backyard wildlife. Other appropriate walks 
would teach visitors how to cave properly. 

^ Local experts could deliver talks or lectures on appropriate 
topics such as geology, bats, or native plants. 

❖ More intensive classes (lasting several hours) could be pro¬ 
vided on caving, geology, biology, botany, or crafts. Such 
projects as building bat or bird houses could take place at the 
outdoor education area. 

❖ The public could be invited to participate in rebabilkadon 
activities, such as learning how to plant native vegetation and 
restore caves site. 

Off-Site Interpretation and Education 

❖ Offsite interpretation typically provides interesting informa¬ 
tion with the intent of attracting visitors to the site. For the 
Redmond caves site, appropriate locations for displays and 
brochures include the Redmond Airport, Library, Chamber 
of Commerce, City Hall, and the Deschutes County Fair¬ 
grounds. 

❖ Offsite education typically focuses on an in-school program 
that provides classroom education to children as preparation 
for field trips. The Redmond caves site provides the opportu¬ 
nity to teach students about local geology, history, cultural 
resources, cave protection, and wildlife (especially bats). 
Perhaps most importantly, the caves site could be a place for 
children to learn to appreciate and respect natural and 
cultural resources. A significant benefit of this is that chil¬ 
dren often influence parental behavior with these learned 
values. 
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Section 9 


V 


Cost Estimates 
and Funding 
Sources 


Table 2 includes cost estimates for the 
proposed elements of the Redmond Caves 
Master Plan, 


Table 2. Park Improvement Cost Estimates 


IMPROVEMENT'^ 

PER UNIT 
COST^ 

TOTAL 

\ Fence I 

1,830 linear feet (LF) wood rail 

55/Lf 

5f,IS0 

2,f<C If win feiia 

51.50/LF 

54,440 

1 Reset 

300 LF pavtd (14' widt; 3* AC over 4" bate) 

52II/LF 

56,000 

500 LF gravel (14* wide; d" depth) 

515/Lf 

57,500 

1 Revegetation 

40,200 square feet (SF npped, amended, planted) 

50.25/SF 

5IO.OSO 

1 Parking Area I 

43,053 SF paved (2" AC over 6” bate) 

SI.30/SF 

560,000 

Striping 


5450 

S,000/LF curb and sidewalk 

$I2/LF 

560.000 

Drainage (2 drywelts) 

54,000 ea 

58.000 

4,000 SF laadtcaping 

5I.S0/SF 

56.000 

Lighting (S lights] 

$1000 ea 

$5,000 

Signs 

Regulatory (8 signs) 

5200 ea 

51.600 

Monument sign 


52.500 

Potts (8 posts (or self-guided walk) 

$10 ea 

580 

Permanent interpretive (5 signs) 

5400 ea 

52,000 

1 Picnic Area 

60,104 SF lawn (seeded) 

50.IS/SF 

591,200 

M.SOd Sf Irrigation (lawn & parking) 

5I.S0/SF 

597.200 

Pienk tables (three tables) 

5350 ea 

$1,050 

Trash cans (three 50-gallon) 

5500 ea 

51.500 

Other landscaping (15 trees) 

585 ea 

51.275 

Restroom 

Building 


57S.O00 

2,500 SF pavers 

m 

$7,500 

250' water line 

54S/LF 

511,250 

250* sewer line 

54D/LF 

510,000 

250* power line 

521/LF 

55.500 

Visitor Center 1 

200 SF wood flnicture, concrete Ibundadon 

58S/SF 

517,000 

TOTH COST OF IMPROVEMENTS 


5501,249 


1. Cost estimites indude labor. The use of volunteers could significantly reduce costs. 

2. Costs of completing additional inventoriej identified in Section 3 are not included 
in this table. 
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Funding Sources 

In order to finance the recommended park improvements, it is be 
important to consider a range of funding sources. The use of 
alternative revenue funding has been a trend throughout Oregon 
as the full implementation of Measure 5 has reduced property tax 
revenues. This trend has continued with the passage of Measures 
47 and 50. This overview is provided to illustrate the range of 
options currently available to finance Redmond caves site im¬ 
provements over the next 20 years. 

Property Taxes 

Property taxes have traditionally served as the primary revenue 
source for local governments. Property taxes could be levied 
through: (1) tax base levies, (2) serial levies, and (3) bond levies. 

The most common method uses tax base levies that do not oepire 
and are allowed to increase by 6% per annum. Serial levies are 
limited by amount and time they could be imposed. Bond levies 
are for specific projects and are limited by time based on the debt 
load of the local government or the project. 


System Development Chaises 

System Development Charges (SDCs) can be used to fund public 
infrastructure, especially as growing populations increase de¬ 
mand. Generally, the objective of SDCs is to allocate portions of 
the costs associated with capital improvements upon the develop¬ 
ments which increase demand on park, sewer or other infrastruc¬ 
ture systems. The City of Redmond has a SDG system in place 
that currently collects fees for City parks. A portion of this 
funding could be allocated to the Redmond caves site. 

Grants and Loans 

The majority of the grant and loan programs available today are 
geared towards economic development. Most federal programs 
require a match from the local jurisdiction as a condition of 
approval. Private grant programs are a potential source of 
funding for the portions of the Master Plan that are tied to 
educational programs. Some programs may be also be appropri¬ 
ate for capital improvements. 

Federal Grant Programs 

The most promising of federal programs is the Land and Water 
Conservation Fund (L&WCF), which was established in 1964 
(Public Law 88-578) and is eflective through September 30,2015. 
The L&WCF is a type of “trust fund” to accumulate revenues 
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(rom Federal outdoor recreation user fees, the Federal motorboat 
fuel tax, surplus property sales, and oil and gas leases on the 
Outer Continental Shelf, for subsequent appropriation by 
Congress. Fund grants have averaged around $ 100 million per 
year over the life of the program, with a peak of $369 million in 
FY 1979. 

The L&WCF was established for two primary purposes. The 
majority of expenditures have been for land acquisition and 
associated marugement costs by the four mtyor Federal land 
management agencies: the USDA Forest Service, and the Na¬ 
tional Park Service, U.S. Fish and Wildlife Service, and Bureau 
of Land Management in the Department of the Interior. 

To be eligible for grants, every State must prepare and regularly 
update a statewide recreation plan and a project selection pro¬ 
cess. In most years, States receive apportionments of L&WCF 
grant funds based on a national formula (with state population 
being the most influenticil factor). Then States initiate a state¬ 
wide competition for the amount available. Applications are 
scored and ranked according to the project selection criteria so 
that only the top-ranked projects (up to the total amount avail¬ 
able that year) are chosen for funding. 'Winning* applications are 
then forwarded to the National Park Service for formal approval 
and obligation of federal grant monies. 

The State office supplies local application deadlines, state priori¬ 
ties and selection criteria, and direction on the documentation 
required to justify a grant award. The Oregon is office is located 
at: Policy & Planning Division, Dept, of Parks & Recreation, 

1115 Commercial St, N.E, Salem OR 97310-1001, 503-378- 
6378. 

Private Foundations 

There are a number of foundations in the state that provide 
funding for community-based project, particularly those that 
focus on educational programs. These foundations require that 
an applicant have nonprofit status; in Redmond, this could be 
accomplished by the formation of a “Friends of Redmond Caves” 
organization. The following is a list of the Oregon-based founda¬ 
tions that have historically supported education, youth activities, 
community improvement, and wildlife protection. 

❖ The Autzen Foundation, Portland 

❖ James A. Bonavia Family Charitable TVust, Bend 
^ Clark Foundation, Portland 
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<♦ Chiles Foundation^ Portland 
<♦ Jeld-Wen Foundation, Klamath Falls 
❖ Pacificorp Foundation, Portland 

Financing Tools 

In addition to funding options, the recommended park improve¬ 
ments listed in this plan may benefit from a variety of financing* 
options. Although often used interchangeably, the terms financ¬ 
ing and funding arc not the same. Funding is the actual genera¬ 
tion of revenue by which a jurisdiction pays for improvements, 
such as property taxes, SDGs, and various grant programs. 
Financing refers to the collecting of funds through debt obliga¬ 
tions. 

There are a number of debt financing options available to the 
City of Redmond, all of which could be used to pay for cave site 
improvements. The use of debt to finance capital improvements 
is balanced with the ability to make future debt service payments 
and to deal with the impact on its overall debt capacity and 
underlying credit rating. Debt financing should be viewed not as 
a source of funding, but as a time shifting of funds. The use of 
debt to finance these park improvements is appropriate since the 
benefits from the park improvements would extend over the 
period of years. If such improvements were to be tax financed 
immediately, a large short-term increase in the tax rate would be 
required. By utilizing debt financing, local governments are 
essentially spreading the burden of the costs of these improve¬ 
ments to more of the people who are likely to benefit from the 
improvements and lowering immediate payments. 

General Obligation Bonds 

Genera] obligation (GO) bonds arc votei^approved bond issues 
which represent the least expensive borrowing mechanism 
available to municipalities. GO bonds are typically supported by 
a separate property tax levy speciflcally approved for the pur¬ 
poses of retiring debt. The levy does not terminate until all debt 
is paid olT. The property tax levy is distributed equsJly through¬ 
out the taxing jurisdiction according to assessed value of prop¬ 
erty. General obligation debts are typically used to make public 
improvement projects that would benefit the entire community. 

State statutes require that the general obligation indebtedness of 
a city not exceed 3% of the real market value of all taxable 
property in the city. Since general obligation bonds would be 
issued subsequent to voter approval, they would not be restricted 
to the limitations set forth in Ballot Measures 5, 47, and 50. 
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Although new bonds must be specifically voter approved. Mea¬ 
sure 47 and 50 provisions arc not applicable to outstanding 
bonds, unissued voter-approved bondSj or refunding bonds. 

Limited Tax Bonds 

Limited tax general obligation bonds (LTGOs) are similar to 
general obligation bonds in that they represent an obligation of 
the municipality. However, a municipality’s obligation is limited 
to its current revenue sources and is not secured by the public 
entity’s ability to raise taxes. As a result, LTGOs do not require 
voter approval. However, since the LTGOs are not secured by 
the full taxing power of the issuer, the limited tax bond represents 
a higher borrowing cost than general obligation bonds. The 
municipality must pledge to levy the maximum amount under 
constitutional and statutory limits, but not the unlimited taxing 
authority pledged with GO bonds. Because LTGOs are not 
voter approved, they are subject to the limitations of Ballot 
Measures 5, 47, and 50. 

Bancroft Bonds 

Under Oregon Statute, municipalities are allowed to issue 
Bancroft bonds which pledge the city’s full faith and credit to 
assessment bonds. As a result, the bonds become general obliga¬ 
tions of the city but are paid with assessments. Historically, these 
bonds provided a city with the ability to pledge its full faith and 
credit in order to obtain a lower borrowing cost without requiring 
voter approval. However, since BancroA bonds are not voter 
approved, taxes levied to pay debt service on them are subject to 
the limitations of Ballot Measures 5, 47, and 50. As a result, since 
1991, Bancroft bonds have not been used by municipalities who 
were required to compress their tax rates. 

Vo/unteers 

A program to recruit and manage volunteers is recommended for 
the Redmond caves site, both to r«luce costs and to increase 
community ownership of the site. Individuals and groups could 
purchase and install specific items such as fencing, benches, 
picnic tables, signs, and even trail segments. Some of these items 
could be named after a group or individual. Several Central 
Oregon natural areas have had great success with this type of 
volunteer activity, such as the Sunriver Nature Center. For 
example, the local gardening club or native plant society chapter 
could build and maintain a native plant walk. Volunteers could 
increase security on the site by leading on-site walks and staffing 
a temporary or permanent information booth. 
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General service groups who may be willing to donate time or 
materials arc the local Rotary and Kiwanis Clubs, Boy Scouts, 
Campfire> Redmond Senior Center Some special interest 
groups in the area that may be willing to provide volunteers 
include the High Desert Grotto (caving technique and safety). 
Native Plant Society (vegetation), Audubon Society (birds and 
wildlife). Organizations such as the NSS, Bat Conservation 
International, and the American Gave Conservation Association 
could also supply educational materials and design. 

An effective way to attract and manage volunteers is to form a 
‘Triends of the Redmond Caves” advisory committee for the 
park. The City could supply staff and meeting rooms for such a 
group. If the group could qualify for nonprofit status, it could 
apply for grants from foundations to build and manage the 
Redmond caves. 
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APPENDIX A: INTERIM CAVE MANAGEMENT POLICY 





Instruction Memorandum No. OR-95-021 
Effective November 1,1994 

INTERIM CAVE MANAGEMENT POLICY FOR 
BUREAU OF LAND MANAGEMENT IBLM^ CAVES IN OREGON AND WASHINGTON 

Introduction 

The Federal Cave Resources Protection Act of 1988 states that significant caves on federal lands 
are an invaluable and irreplaceable part of the Nation's natural heritage and, in some instances, 
these significant caves are threatened due to improper use, increased recreational demands, 
urban spread, and lack of specific statutory protection. 

The Act's purposes are to secure, protect and preserve significant caves on federal lands for the 
perpetual use, enjoyment and benefit of all people and to foster increased cooperation and 
exchange of information between governmental authorities and those who utilize caves located 
on federal lands for scientific, educational or recreational purposes. 

As provided by the Act, it is also the policy of the United States that federal lands be managed 
in a manner which protects and maintains, to the extent practical, significant caves. 

Recently issued federal regulations define the process and criteria for establishing cave 
significance. In accordance with the Act, federal agencies are required to prescribe policy or 
regulation which include management measures to insure that caves under consideration for 
listing of significance be protected during the period of consideration. The Act further provides 
for agencies to regulate or restrict use, as appropriate for caves determined to be significant. 

Until caves are determined significant and management plans are prepared which provide specific 
management prescriptions for those caves, the following interim policy will insure 
the protection of significant and potentially significant caves on federal lands administered by the 
BLM in Oregon and Washington. 

Interim Cave Management Policy 

1. Recreational or other human activities are allowed in caves when consistent with 
protecting other cave resource values. Foot access and exploration in caves is 
permissible, unless otherwise limited. 

2. Where known or potential adverse impacts from human use to threatened, 
endangered, and/or sensitive plants or animals, cultural resources, biological deposits 
(i.e. middens, skeletal remains, etc.}, or geologic/paleontologic/mineral features are 
present, then the responsible authorized officer shall act to protect these resources. 
Such actions could include information/education, closures (seasonally or yearlong), 
written authorization for activities, or other appropriate measures. 
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3. In administratively and Congressionally designated areas, authorized officers wiil 
continue to apply existing applicable agency direction when such direction provides 
sufficient protection of significant or potentially significant caves (i.e. federal laws, 
regulations, resource management plans, interim management guidelines for 
wilderness study areas, or cave management plans). 

4. Written authorization will be required from the responsible authorized officer for any 
activity or installation that could destroy, disturb, deface, mar, alter, harm, remove 
cave resources or alter the free movement of life into or out of any significant or 
potentially significant cave. This could include recreational, scientific, educational, 
commercial or competitive uses. Written authorization can be in the form of an 
approved Management Plan, use permit or authorizing letter. 

5. The BLM retains the authority to limit or terminate uses and/or require the restoration 
of cave resources if it is determined that unacceptable resource damage is occurring. 

6. The BLM will consider proposals for special activities at any time, including placing 
fixed anchors in a cave, establishing a trail to a cave, research, etc. For existing uses 
or activity proposals where it is determined that a Management Plan is required, 
priority will be given to caves where extensive recreational uses are occurring or 
significant resource conflicts may be at issue. 

7. Authorized activities or installations are subject to the agency's NEPA process and 
shall be consistent with the intent of the Federal Cave Resources Protection Act of 
1988 and any conditions of existing policy and/or management decisions for the 
affected cave(s). Written authorization would require the applicant to provide the 
time, scope, location and specific purpose of the proposed activity and the manner 
in which the activity is to be performed. 

8. Unless otherwise authorized, the following acts are prohibited in all cave s. The 
responsible authorized officer~wiTi take appropriate action needed to reduce or 
eliminate the occurrence of the acts. 

* Willfully defacing, removing or destroying plants or their parts, soil, rocks or 
minerals, or cave resources 

* Building, maintaining, attending or using a fire, campfire or stove fire 

* Smoking 

* Camping 

* Possessing, discharging or using any kind of fireworks or other pyrotechnic 
device 

* Discharging a firearm, air rifle or gas gun 

" Possessing a domestic animal 

* Disposing human waste 

* Digging, excavation, or displacement of natural and/or cultural features 
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* Removal of cave resources 

* Entering into a cave which requires written authorization, or engaging in any 
activities for which a written authorization requirement has been established, 
without having obtained in advance and having in possession such written 
authorization 

9. Existing installations (i.e. stairs, ladders, fixed anchors, etc.) will be evaluated for 
retention or removal. Retained and future installations designed and authorized to be 
left in place should normally be camouflaged to minimize visual impacts. Method of 
removal or future placement will be pre-approved by the authorized officer and a 
condition of written authorization. Any non-permanent apparatus or equipment used 
must be removed immediately after its use. 

10. The use of hand drying agents for climbing which are not natural appearing will be 
avoided. Mitigation measures (chalk balls, pigmented chalk, etc.) will be required, 
should monitoring indicate the need to reduce visual impacts to a cave. If needed, 
periodic cleaning of drying agents by cave users to the satisfaction of the authorized 
officer can be required. 

11. On public lands administered by the Bureau of Land Management, no new surface 

disturbing activities would be authorized within a 350 foot radius of a cave opening 
or any known cave passages which may adversely impact any significant or 
potentially significant cave resource value. 
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Redmond Caves Master Plan 
Cultural Resources 


Introduction 


The cultural resources component of the Redmond Caves Mater Plan study has Inv^wd 
a lite rature search and records review and a pedestrian reconnaissance-level survey of the 
' parcel containing the Redmond Caves. The 40-acre parcel is federal land under^e 


Is situated 


the city 


Jurisdiction of the Bureau^fLand^anagemenUBLMt_^i^ 
boundary of Redmond in | 

(Figure 1). At present, the BLM and the City of Redmond have entered Into ajomt agreement 
to manage the caves. The agreement requires that the City prepare a maister plan for the 
caves. The Bend office of David Evans and Associates, Inc. (DEIA), has contracted with the City 
of Redmond to conduct a study of the Redmond Caves project area and to prepare a Master 
Plan for the project. The cultural resources study was conducted by Archaeological 
Investigations Northwest, Inc. (AINW), for DEA and the City, and is intended to be incorporated 
Into the Master Plan. 


As the BLM is the Nation's principal conservation agency with responsibilities for the 
management of public lands, it Is paitlculeirly interested In protecting and preserving 
archaeological and historical resources as mandated by several federal laws and regulations. 
Since the caves lie^^^^he City of Redmond, there Is an unprecedented opportunity for the 
City and the BLM to share in the management of the resources for the benefit of the public. 
The following report provides bacl^round Information about the cultural resources present on 
the property and provides recommendations to be Incorporated into the Meister Plan for 
management of the potentially significant cultural resources vrtthln and around the caves. 

Results of Literature Search and Records Review 


A review o^h^t^ Historic Preservation Office (SHPO) site records Indicates that the 
Redmond were recorded as an archaeological site In 1983 by R Lee Lyman 

during a cultural resourc^econn^sance of the nearby Redmond Training Area (Lyman et al. 
1963). The site form foi^^^^^| (Lyman 1983} describes the site as consisting of five large 
lava tube caves with obsidian and cryptocrystalllne silicate flakes on the surface outside of the 
caves. Hie site form noted that the caves had been “disturbed by partlers. and 

sight-seers, etc.” In addltlon^^marnaote^ha^th^lt^ia^eer^este^n 1941 by Robert F. 
Helzer and that the were at the 

University of Oregon. 



The 


excavated In 1941 at the Redmond Caves by Robert Helzer 


Is curated at the Oregon State Museum of Anthropology at the University of Oregon. On June 


1 




At various times over the last 50 years there have been several suggested uses for the 
caves. Proposals ranged from use as a fallout shelter, a tourist attraction, a home for the 
Deschutes County Historical Society, a mushroom farm, a park, and an archaeotoglca] 





surrounding parcel. A reconnaissance-level survey of the ^|||||^^arcel was 

conducted as pal^r the Master Plan study to determine the potentjanS^llscovermg 
prehistoric and historic-period sites In the study area. 


Results of Reconnaissance-level Survey 

On May 23 and 24, 1998^John L. Feigan and Jo Reese of AINW conducted a pedestrian 
reconnaissance survey of the Redmond Caves study area. The surv^ors were spaced 

10- to 15-meters apart and walKe^M'ound the perimeter of the study area and back and forth 
from north to south and east and west across the property. Expostires along cUrt roadways 
radiating out from the center of the property and the areas at the mouths of the cavc^were 
also examined for evidence of archaeological resources. Approximate^ hedf of 
parcel was examined during the reconnaissance suiv<gr. 
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The survey Eirea is characterized by outcrops of basalt surrounded by pumice and sand 
that has accumulated In shallow basins. There are five prominent lava tube rockshelters and 
numerous basalt outcrops In the study area. The vegetation is sparse, Including Juniper, 
sagebrush, rabbitbrush, and various forbs and grasses. The ground surface visibility was good 
with up to 80% of the surface visible. There had been a recent light rain and field conditions 
were excellent for discovering archaeological materials. 



The reconnzilssance survey also Indicated that there Is much evidence of recent human 
use of the project area in the form of modem trash and industrial debris. There are several 
modem dumps In the project area. A large area at the northwestern comer of the property 
contains piles of industrial debris, sawdust, pieces of wood, scrap metal, and miscellaneous 
trash that appears to be from a sawmill. There are several two-track roadways throughout the 
property that lead to smaller, more recent dumps, and wine and beer bottles and beer cans are 
scattered throughout the property. Much incidental trash Is concentrated around euid in the 
caves. 


Data Gaps 



The present study has Identified several data gaps that need to be filled prior to 
development of the stu(fy area.. A cultural resources survey needs to be completed to do cume nt 
the types and locations of archaeological resources on the property outside of the caves. 


_ The property should also be assessed for Native American Traditlona 

values, and tribal input should be solicited tn de veloping appropriate interpretive and 

educational programs for the area. Consultation ! _ 

_ I with knowledgeable tribal el 

Should be conduct^ to compile useful Information about the caves and the study area. 


To date there has been no systemattc evaluation of the resources within the caves. 
There have been several reports of unauthorized excavations hi the caves, and the Integrity of 
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Management Recommendations 

The objectives of the current study were to review existing data and information about 
the Redmond Caves to provide background and current conditions about cultural resources in 
the project area. The study was to focus on recommendations to be included in the Master 
Plan for the study area regarding the types of existing resources and the extent of additional 
studies needed. Su^ested methods of rehabilitating and restoring the area, and suggestions 
for interpretive and educational use of the caves and surrounding study area art also offered. 
The following management recommendations are based on the results of the literatur^earch 
and records review and the on-site recormalssance-level surv^r and focus on the^^^^’ 
resources present In the study area. 



_ southern end 

of the stu<fy area, but they were not abundant. Evidence of modem use is evident in the trash 
and debris present throughout the study area. This trash detracts from the historical, 
educational, and Interpretive values of the property. 

The most appropriate use of the property that would be consistent with cultural 
resources laws and regulations could best be recommended after additional information about 
the archaeological resources has been gathered. As noted above, I recommend that the project 
area be systematically survqred for archa eolog ical resources. I suggest closely spaced 
transects no more than lO-meters 



fining characteristics of the resources should be Identified so that these values can be taken 
into acco unt In future development, rehabilitation, or restoration work that is done on the 
proper 



le Information 

obtained about Native Amerlcrui use of the caves should be incorporated Into interpretive signs 
and exhibits for public education. 

Once the intensive survey has been completed and sensitive areas defined, the modem 
Utter and intrusive industrial debris should be removed from the properly. 

The suea has been impacted by uncontrolled off-road vchiciilar use. Vehicular access to 
the area should be restricted and eui established parking area should be used to hmlt ongoing 
degradation of the property by unrestricted vehicular use of the area. 

Restrooms and trash receptacles should be provided near the parking area to control 
the disposal of trash by visitors, 

A trail system from the parking area to the caves and to other points of inte rest should 
be developed to maintain the fragile soils anc 


Placement of interpretive signs and/or displays about the hlstoiy and prehistory of the 
area is recommended. Information about plants and animals used by Native Americans could 
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be Integrated Into the interpretive materials and tied to the natural resourcesofthes^dy area. 
Much information about past uses of the caves could be obtained from the 

_ mowleogeable tribal 

elders. 


Archaeological work in the area should include a public archaeology component or a 
volunteer program to educate the public about the cultural values of the property. Such 
programs benefit from the input of local people who may become self-appointed stewards of the 
resources. Based on planning schedules and available funding, a phased approach to the 
archaeological studies coordinated with other developments within the study area could 
provide project specific Inforraabon needed to Implement the recommended improvements to 
the Redmond Caves study area. 



Implementation of an Interpretive and educational 
program tied to an interpretive trail and to public exlilblts at the City Hall or at other public 
facilities In Redmond could be used to educate the public about the cultural values of the caves 
and provide educational opportunities for city park visitors. Use of the area by the public 
would likely deter vandalism and could contribute to the maintenance and protection of the 
resources within the study area. Development of a parking area, trails, restrooms, and trash 
disposal facilities, and regular maintenance of the area would likely prevent misuse of the 
caves. 
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